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This study was done under contract with the Montana Department 
of Natural Resources and Conservation to assess the impact of the type 
and quantity of irrigation development on hydroelectric power 
generation at four locations in the Clark Fork River Basin. The 
computer program SIMULOP, developed by the US Bureau of Reclamation in 
Boise, Idaho, was used to generate hydrcpower production values, 
corresponding to various levels of upstream irrigation development. 

Power generation facilities within the Clark Fork River Basin 
which have significant reservoir storage (i.e. Kerr Dam, Noxon Rapids) 
consistently exhibit an inversely proportional relationship between 
energy production and the upstream level of irrigation. For these 
Sites flood irrigation decreases energy production to a greater extent 
than sprinkler irrigation. 

Power generation facilities at run-of-river sites (i.e. Thompson 
Falls, Milltown) show a slight (less than 0.5%) increase in energy 
production as the level of development (LOD) increases frem no- 
irrigation to the 1925 LOD. From the 1966 LOD to the 1980 LOD energy 
production is reduced slightly (approx. 0.1%) due to the conversion 
from flood to sprinkler irrigation. For LOD past 1980 there is 
initially slight improvement (approx. 0.2%) for all flood irrigation 
followed by a steady decline. All sprinkler irrigation produces the 
greatest decline in power production at these sites. 


seesa9) ait & bh Dw teseticty 
anys ae Eh an ET 

aig. ~ ees identity = tiie lave 
a. - qed saole set: afte 
As neidthnetget an utes. 4 if 
(aE ee, co a ie 

ecinamysLevisi Mele nC. 

rites env tt. act ah, har 
(AEE gee. Note”, Me “Pret irs 
reBak ae eat arti oes rs dare 
soit oe: pele 4s er 
Snethe)ss eet imo 


Bree 


EW eerie: Pcie 

Vieriewme UOT Gag: ah <i 

NPrERSS ety od ad bb al, 

2 asad OBR jes ea. ae 

winemie, boelt is S57 tesa xe 

any. Beaute ric eeetes “aabiraoce 
easte saatht Dre oes (alten 


7 


& 
re 
= cad 
- ms ; 
= ms = 
my 
i 
. A 
* 
i 
~~ Pn 
j 
~ 
"y A 
e3 
‘ 
= ~ 
, S 
x 
ae sd 
Hees = 
ies s 
4 
a 
‘ 
ei ~ 
© 2 
= 
,. 
= 
‘ 
ny 
’ > 
P) } 
fs , 


Purpose of Study 


This project was undertaken by the Department of Civil and 
Agricultural Engineering of Montana State University (MSU) at the 
request of the Montana Department of Natural Resources and 
Conservation (DNRC) to assess the impacts on hydropower generation 
likely to result from future irrigation development in the Clark Fork 
River Basin in western Montana. The terms for this project are 
outlined in a contract agreement between DNRC and MSU dated June 30, 
1988. 

The motivation for this study is based on concern that generation 
from the Noxon Rapids hydroelectric powerplant (owned by Washington 
Water Power) could possibly be adversely affected by continued 
upstream irrigation development within the Clark Fork River Basin. 
Similar concerns also extend to power generation facilities (located 


upstream from Noxon Rapids) at Milltown, Thompson Falls and Kerr. 


Previous Studies 


The project work reported herein is based on information compiled 


in several previous and concurrent reports which address water 


management issues in the Clark Fork River Basin. These include 1) US 
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2 
Bureau of Reclamation (USBR,1988c), which documents simulation 
modeling scenarios for assessing the effects of future irrigation 
development on hydroelectric generation throughout the Clark Fork 
basin, 2) US Bureau of Reclamation (USBR,1988b), which addresses 
future irrigation alternatives for the Clark Fork basin, 3) Depletions 
Task Force Columbia River Water Management Group (DIF,1983), which 
developed a 50 year sequence of historic Clark Fork streamflows 
modified to the 1980 level of development (LOD), 4) Depletions Task 
Force Columbia River Water Management Group (DIF,1981), which provided 
a 50 year streamflow sequence with the effects of reservoir regulation 
removed, and 5) US Bureau of Reclamation (DIF,1988a), which describes 
the water management simulation model (SIMULOP) developed by the USBR 


and used as the basis for this project. 


Basin Description 


The Clark Fork River and Pend Oreille River basins encompass 
approximately 25,800 square miles in western Montana, northern Idaho, 
northeastern Washington, and south-central British Columbia as shown 
in Figure 1. (USGS,1984) The Clark Fork River Basin drains western 
Montana and a small part of British Columbia from the Continental 
Divide on the east and the Bitterroot and Coeur D'Alene mountains on 
the scuth. The part of the river known as the Clark Fork terminates 
as it enters Pend Oreille Lake, being called the Pend Oreille River 
from the lake to its mouth on the Columbia River just north of the 


international boundary. River miles on the Clark Fork are treated as 
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4, 
a continuation of the Pend Oreille River. The Flathead River, witha 
drainage area of 9,080 square miles, is the largest tributary of the 
Clark Fork River. (USGS,1984) 

Currently, there are approximately 500,000 irrigated acres in the 
basin. (DIF,1983) About 85% of the irrigated land is devoted to 
forage crops, with the rest planted in small grains, potatoes, and 
various small horticultural crops. (USDA,1977) Until the mid-1950's, 
flood-type irrigation comprised virtually all of the irrigated acreage 
within the basin. Since then, more efficient sprinkler-type systems 
have become increasingly popular and now account for over 40% of the 
basin's irrigation. 

There are five hydroelectric projects in the Montana portion of 


the Clark Fork River Basin as shown in Table 1. 


Table 1: Hydroelectric Projects in the Clark Fork Basin 


Powerplant Location Tvpe 
Hungry Horse (328 MW) South Fork Flathead, mile 5.2 Storage 
Kerr (180 MW) Flathead River, mile 72.0 Storage 
Milltown (3.04 MW) Clark Fork River, mile 364.6 Run-of-river 


Themescn Falls (40 MW) Clark Fork River, mile 169.7 Run-of-river 
Noxon Rapids (554 Mw) Clark Fork River, mile 149.9 Storage 

Hungry Horse is a federal project and is operated by the USER. 
The reservoir has 3,161,000 acre-feet of active storage and serves 
principally for flood control and power. The project was completed in 
1953 and currently has a turbine hydraulic capacity of 8,900 cfs and a 
generation capacity of 328 MW. (USBR,1988c) 

The Kerr Dam is owned and operated by the Montana Power Company. 


The reservoir, Flathead Lake, has 1,224,300 acre-feet of active 
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5 
storage and serves for power, flood control and recreation. The 
project was completed in 1938 and currently has a turbine hydraulic 
capacity of 14,346 cfs amd a generation capacity of 180 MW. 
(USER, 1988c) 

The Milltown Powerplant is owned and operated by the Montana 
Power Company. The powerplant is small with a generation capacity of 
3.04 MW and a turbine hydraulic capacity of 2,000 cfs. It is located 
on the Clark Fork River upstream of Missoula and there is no 
Significant storage upstream of the site. (USBR,1988c) 

Thompson Falls, completed in 1917 and updated in 1983, is located 
on the Clark Fork River downstream of the confluence of the Flathead 
River. Its generation capacity of 40 MW is small compared to the 
potential of the site; thus, the powerplant's average annual plant 
factor is high at 94 percent. The powerplant is owned and operated by 
the Montana Power Company. (USBR,1988c) 

The Noxon Rapids Dam and Reservoir is owned and operated by the 
Washington Water Power Company. The project was completed in 1959 and 
updated in 1977 to a turbine hydraulic capacity of 50,000 cfs. The 
powerplant capacity of 554 MW is sufficient to utilize almost all 
flows that occur at the site. Noxon Rapids Reservoir has 334,600 
acre-feet of usable capacity and is operated principally for power. 


(USER, 1988c) 
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Objectives 


The goal of this study was attained by addressing the following 
objectives using the SIMULOP computer model developed by the USER. 
Additionally, two progress review meetings were held at MSU (August 3, 
1988 and September 14, 1988) which were attended by represenatives 
from MSU, DNRC, USBR (Boise, Idaho), Washington Water Power Company, 
and Montana Power Company. All data and results compiled during this 
study are on file with the Montana DNRC, MSU and the USBR 
(Boise, Idaho). 

1) Determine the amount of power produced and volume of 
spillage at Noxon Rapids Dam, exclusive of upstream 
irrigation effects and based on 1986-87 reservoir operating 
criteria throughout the Clark Fork system. - The natural 
inflows represent the inflows to Noxon Rapids Reservoir that 
would have occurred under natural or "no-irrigation" 
conditions in the basin. 

2) Determine the effects of irrigation return flows on average 
monthly and yearly power production and spills at Noxon 
Rapids for: 

a) 1925, 1950, 1966, 1976, and 1980 levels of irrigation 
development throughout the Clark Fork Basin above Noxon 
Rapids Reservoir. 

b) 1980 LOD plus additional levels of 30,000; 60,000; 
120,000; 200,000 and 250,000 acres distributed 


throughout the Clark Fork Basin. 
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MODELING APPROACH 


Model Selection 


The ccmputer program SIMULOP was selected for the modeling for 
several reasons: 1) versions of the same program have been used 
successfully to model the Boise, Payette, and Umatilla basins, 2) the 
program is flexible in defining system operating constraints, allowing 
relative ease in "tuning" the model to represent the desired 
scenario, and 3) it is also readily adaptable to the 14-period power 
year presently utilized by the US Army Corps of Engineers and 
Bonneville Power Administration for the Columbia River basin (the 14- 
period power year consists of months July through June with August and 
April split into half-months). 

The model simulates the system operation reach by reach in 
downstream order. A reach point is defined at each location where 
flow information is desired. Any number of diversions may be included 
in a Single reach. A reservoir may also be defined within a reach. 
The system schematic in Figure 2 shows the reaches, reservoirs, reach 
gains, and diversions used in this study. 

The system is simulated in three steps. First, the reach gains 
and any return flows are accumulated and routed through the system or 
stored in reservoirs if space is available. Then, diversion demands 


are met from flows within the reach, calling water from storage if 
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9 
needed and if stored water is available. Finally, reach flows are 
checked against desired minimum flows, and additional storage releases 
may be made for minimum streamflows. 
Hydrcpower operations may be modeled by specifying desired flows 
in a reach or by setting up reservoir storage rule curves, or both. 
The model computes power generation based on head, capacity, and 


kilowatt/cfs factors entered in a tabular forn. 


Reach Gains 


The publication "1980 Level Mcdified Streamflows 1928-1978" by 
the Depletions Task Force Columbia River Water Management Group was 
used for much of the reach gain data. MThe report gives tables of 
adjustments made to historical flow records to bring flows to the 1980 
level of irrigation depletion as well as flow tables at many reach 
points adjusted to remove the effect of upstream storage and corrected 
to the 1980 depletion level. 

The Northwest Power Pool (NWPP) has published tables of flows 
modified as above but in a 14-period power year format. The years run 
from July through June, with April and August split into half-months. 

Streamflow data not available from the Northwest Power Pool was 
cbtained from the Geological Survey Watstore data base. Period of 
record daily flows were obtained, and the 14-period values computed 
for the power year. 

Prior to reach gain computations, all flows were adjusted to 


reflect "no-irrigation", unregulated conditions. All reach gain 
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10 
computations were completed by Jim Doty of the USBR in Boise, Idaho. 


(USER, 1988c) 


Reservoir Operations 


The Corps of Engineers provided a Columbia River system power 
model run based on the 1986-1987 operating rule curves for the 
individual projects. The resulting reservoir contents were 
incorporated in the study to represent current power and flood control 
operating contraints in the system. Three reservoirs were simulated 
for the system. These reservoirs are Hungry Horse Reservoir, Flathead 
Lake, and Noxon Rapids Reservoir. All operating criteria for the 


reservoirs remained constant throughout the study. 


Hydropower Operations 


Five hydropower facilities were considered in this study. These 
include Hungry Horse, Kerr, Milltcwn, Thompson Falls, and Noxon 
Rapids. Hungry Horse, Kerr, and Noxon Rapids were simulated as 
storage projects while Milltown and Thompson Falls were run-of-river 
sites. 

Hydropower operations at the storage projects were modeled by 
specifying reservoir storage rule curves and computing power 
generation based on head, capacity and kilowatt/cfs factors. At run- 
of-river sites, computations were dome directly with kilowatt/cfs 


factors. 
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Historical Develorment 


The simulation runs’' completed to reflect the historical 
development in the basin used the diversion/depletion data and acreage 
distributions presented in the Depletions Task Force Columbia River 
Water Management Group report. Figure 3 shows the location and 
distribution of the irrigation districts relative to projects within 
the basin. Table 2 shows the historical development for each 
GiStrict.. (DIF,1983) Streamflows were adjusted by applying a net 
depletion (diversion - returm flow) at the proper locations. 
Reservoir operations were simulated to represent the 1986-1987 


operating rules. 


Table 2: Historical Development in the Clark Fork Basin 
(Thousands of Acres) 


UPPER CLARK FORK BITTERROOT 

Yearu Sprinkler, Flood. Total Year Sprinkler Flocd Total 
1925 0 125.8 125.58 1925 0 LIS 0 VEO 
1950 0) 12820 128.0 1950 0) 108.0 108:.:0 
1966 Bay, 125/83 13000 1966 36.0 70.0 106.0 
1976 23.8 10732 a yes UO) 1976 59.4 54.8 114.2 
1980 Sek 99.9 LO 1980 68.8 49.8 LAS :.°6 
UPPER FLATHEAD FLATHEAD 

Year rinkler Flood “Total Year) Sprinkher Flood. Total 
1925 0) 6.2 622 1925 0 SiS 325.3 
1950 0) 835 825 1950 0) 93.8 93.8 
1966 9.4 LGA: Zoe 1966 30.6 86.3 116.9 
1976 14.3 14.8 29.1 1976 67.0 56.5 23.55 
1980 1623 Ayal S054 1980 81.6 44.6 126.2 
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(Table 2 continued) 


LOWER CLARK FORK BASIN TOTAL 

Year Sprinkler Flood Total Year Sprinkler Flood Total 
1925 0 15.3 L533 1925 0 290.1 290.1 
1950 0 20.0 20.0 1950 @) 35843 35663 
1966 8.0 19.0 27.0 1966 89.7 S27 .35 407.0 
1976 12.8 9.8 22.6 1976 177.5 24361 420.4 
1980 14.8 652 20.9 1980 212.6 214.5 426.6 


Additional Development 


Scenarios completed to simulate additional levels of development 
were executed using inflows corresponding to the 1980 LOD plus the 
following irrigation increments: 30,000; 60,000; 120,000; 200,000 and 
250,000 additional acres distributed throughcut the basin. The 
location and distribution of the additional acreages are stated in 


Tables 3 and 4 with the locations also shown in Figure 2. (MSU,1988) 


Table 3: Study Reaches for Additional Development 
Reach Location 


Reach 1: Clark Fork River above Milltown Dam 

Reach 2: Clark Fork below Milltown to confluence with Flathead 
Reach 3: Flathead River downstream of Kerr Dam 

Reach 4: Flathead River upstream of Kerr Dam 
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Table 4: Additional Acreage Breakdcwn 


Reach Thousands of Acres 
1 5.4 TOS 21.6 36.0 45.0 
2 sal a2 8.4 14.0 17.5 
3} 9.0 18.0 36.0 60.0 (ise) 
4 SS 27.0 54.0 90.0 Li25 
Total 30 60 120 200 250 


The distribution of acres demonstrated above is based on the 
percentage of total acres permitted in each reach between 1974 and 
1987. (DNRC,1988) 

Unit diversion requirements were based on estimates of on-farm 
and conveyance efficiencies reported by the Soil Conservation Service 
(SCS) in the "Water Conservation and Salvage Report for Montana, 
OFS 4) (SES 1978) The minimm unit diversion requirement for 
sprinkler irrigation was based on an on-farm efficiency of 65 percent 
with direct pumping from the stream. The highest unit diversion 
requirement was developed assuming flood irrigation having an on-farm 
efficiency of 50 percent and a conveyance efficiency of 61 percent as 
reported in the SCS "Water Conservation and Salvage Report." The 
third unit diversion requirement is for a mix of sprinkler and flood 
based on the distribution exhibited for water permits for new 
sprinkler and flood irrigation for the period 1974-1987. (DNRC,1988) 
The fourth unit diversion requirement is for a 50/50 distribution of 


flood and sprinkler irrigation. Results are as follcws: 


Unit diversion for sprinkler irrigation = 2.08 AF/A 
Unit diversion for flood irrigation = 4.43 AF/A 
Unit diversion for 94% sprinkler/ 6% flood = 2.22 AF/A 
Unit diversion for 50% sprinkler/50% flood = 3.26 AF/A 
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15 
Unit depletion requirements for additional development include 
crop consumptive use as developed by Van Mullen (Van Mullen,1988) plus 
an estimate of irrecoverable losses. The irrecoverable losses include 
evaporation, mnonbeneficial uptake by phreatophytes and losses to 
groundwater recharge. (USBR,1984) Four scenarios are presented for 
each irrigation increment to represent all sprinkler, all flood, and 


two combinations of sprinkler and flood. 


Unit depletion for sprinkler irrigation = 1.50 AF/A 
Unit depletion for flood irrigation = 1.80 AF/A 
Unit depletion for 94% sprinkler/ 6% flood = 1.53 AF/A 
Unit depletion for 50% sprinkler/50% flood = 1.65 AF/A 


The diversion requirement schedule used was taken from Van Mullen 


and is shown in Table 5. (Van Mullen,1988) 


Table 5: Diversion Requirement per Period 


% diversion/depletion 


Period requirement 
April 16-30 Bisse 
May 1135 
June 2207 
July 3242 
PUGUSE I-15 TT. 6 
August 16-31 9.6 
September 8.2 
October 1.0 


Return flows were computed using the sequence illustrated in the 
Depletions Task Force Columbia River Water Management Group report. 
(DIF,1983) Although the methcdolcgy used to derive these figures was 
not stated it compared well to the method developed by Glover (Glover, 
1974) which is used in the Montana State University river basin 


simulation program. All return flows were introduced in the reach 
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16 
immediately downstream of the diversion with the only exception being 
the diversion on the Clark Fork above Milltown. It was assumed that 
because of geographical constraints, the retum flow from this 
diversion appeared in the same reach. The return flow schedules used 


appear in Table 6. 


Table 6: Return Flow Schedule 
(% of excess water applied) 


Period Flathead Upper Clark Fork Lower Clark Fork 
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Total 100 100 100 


Modeling Scenarios 


The cbjectives of this study were addressed by examining 
twenty-six scenarios which generated fifty years of monthly hydropower 
production values for each of the five hydropower facilities located 
in the basin. The flows and reach gains correspond to the 1928-1978 
period of record. A brief description of each scenario is given in 


the following text. 
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1) Natural Conditions 
Simulation results were analyzed to determine the amount of 
power generated and the volume of spillage that would have 
occurred at the projects under "no-irrigation" conditions. 

2) 1925, 1950, 1966, 1976 and 1980 Levels of Development 
Power generation values were evaluated using the fifty year 
inflow sequence adjusted to the corresponding level of 
development (LOD). The year 1976 is significant as this is 
the time when Washington Water Power was granted a water use 
permit for 15,000 cfs and the turbine hydraulic capacity was 
then increased to 50,000 cfs at Noxon Rapids. All other 
levels correspond to acreages reported in the Depleticns 
Task Force Columbia River Water Management Group report 
entitled "1980 Level Modified Streamflows 1928-1978." 

3) Additional Levels of Irrigation 
The scenarics completed to simlate additional levels of 
irrigation were executed using inflows corresponding to the 
1980 LOD plus the following irrigation increments: 30,000; 
60,000; 120,000; 200,000 and 250,000 additional acres 
distributed throughout the basin. Four simulations were 
completed for each of the five irrigation increments with 
each calibrated to represent 100% sprinkler, 100% flood, 94% 
sprinkler and 6% flood, or 50% sprinkler and 50% flood. 

All simulations were done by MSU personnel (August 8-11, 1988) on 


USBR facilities (Boise, Idaho) under the supervision of Mr. Jim Doty. 
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RESULTS AND DISCUSSICN 


The following section is an interpretation of the results 
obtained from the simulations. Three types of figures are presented: 
1) tradeoff curves (upstream irrigation vs. average annual 
generation), 2) average generation per period (histograms), and 3) 
power duration curves. The tradeoff curves show the changes which 
occur in the average annual generation with changing levels of 
upstream development (Note that the vertical scales vary as to the 
data shown). The histograms illustrate the seasonal fluctuations as 
well as the comparison of average generation per period for different 
levels of development. The power duration curves show the effects of 
varying levels of development on the distribution of monthly 
generation values. The data points shown on these figures correspond 
chronologically to the following levels of development (LOD): 

Natural or no-irrigation 
1925 TOD 
£950 LOD 
1966 LOD 
1976 LOD 


1980) LOD 
1980 + 30,000 acres 


1980 + 60,000 acres 
1980 + 120,000 acres 
1980 + 200,000 acres 
1980 + 250,000 acres 


The number of upstream irrigated acres and the average annual 
energy production values for the projects are given below the 


corresponding figures to aid in the interpretation. 
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Appendix A is a tabulation of average monthly and annual 
generation for the five powerplants studied. Appendices B through G 
contain generation results for each period and year of the simulations 
for the five facilities as well as total basin generation. No 
tabulations are given for the 1925, 1950, and 1966 levels of 


development as these were not a requirement of the study. 


Kerr Powerplant 


The power-irrigation tradeoff curve for the Kerr powerplant 
(Figure 4) shows a 0.37% decrease in energy production from "natural" 
conditions to the 1980 LOD. Most of this decrease, 0.23%, occurs 
between the 1950 LOD and the 1980 LOD. This is a result of the rapid 
development that occurred upstream of Kerr during this period 
(approximately 1240 acres/year). All scenarios past the 1980 LOD show 
a decrease which is directly related to the magnitude of the 
diversion. The increased line slope is caused, in part, by the return 
flows from additional diversions past the 1980 LOD being introduced in 
the Flathead River below the Kerr powerplant. This effect is 
illustrated in the Figure 5 histogram which shows no increase in power 
production during the non-irrigation season for levels of development 
past 1980. Figure 6 shows that there is virtually no difference in 
the power duration curves for the irrigation alternatives. 

The turbine capacity of the Kerr powerplant, which is 14,250 cfs, 
generally limits the occurrence of major spills to the high spring 


runoff periods, May and June (Figure 7). March also has considerable 
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Figure 4: Relaticnship between upstream development and average 
energy producticn at Kerr Powerplant. 
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24 
spills, but this is a result of system reservoir operations. As a 
result of minimal or no spills occurring from July threucgh the 
remainder of the irrigation season, any increase in upstream 
diversions will translate into decreased streamflows and reduced 


energy production at Kerr. 


Milltown Powerplant 


Figure 8 indicates that energy production for Milltown stays 
approximately constant from "natural" conditions to the 1966 LOD. 
There is a small decrease, 0.37%, from the 1966 LOD to the 1980 LOD. 
Additional sprinkler development, and decrease in flood, from 1966 to 
1980, resulted in the plant being at less than capacity during the 
latter part of the irrigation season (Figure 9). At the 1980 LOD, 
only minimal spills occur during the latter part of the season, 
therefore the flows available for generation are reduced to satisfy 
diversion demands (Figure 10). The returm flows from the increased 
sprinkler development could net ccmpensate for the reduced generation 
in August and September. After 1980, 100% flood does not decrease 
production until 22,000 additional upstream acres have been developed. 
This shows a situation when the return flow gains offset the losses 
incurred during the latter part of the irrigation season. After that 
point, any further development shows a decrease in power production. 
All other irrigation schematics reduce generation past the 1980 LOD, 
with the schematic that has the least return flows (100% sprinkler) 


causing the largest reduction. 
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Average production per period at Milltown Powerplant. 


Figure 9: 


2 


.-9 


fi 


Wa tito foAS LH patty . 


‘ 


NEL EOD 


th 


at 


, 


iPrees) ttf | us 


2 
= = 


Pe AL 


=~ 


4 


‘ 


zz | 


3 
Pt 
@ 


§ 
at 


~- 


eV LOUyi a: 


2 


_ 


OE NF i gah OA EMS: mast 


a 


a t us 
we PSF ENA L TED PERS 


tg Ne ini, 


a 


lp 
: oe fi k Md Pa f eee ees we Sl 
Bhs Rs SEN BUS ik MOMS, eB e 
Dae a foal ae. Gilde er ae 


aie 


a et) ead ahh aan 
IMR re 
peak ia 


aw 


era ip ae ial 


Li — ty. hoa et 


nea ‘~ } tie 
wun baie 


rama 


MILLTOWN POWERPLANT 


Zu 


RARE SERA 
Z Bl YN Pre hai  fag shag of | 


SEE eee ee 


SE EEE 
ED A a a aS I LE 


(1354 Susy ONYSNOHL) STIldS 35VYsA¥ 


APR2 MAY JUN 


MAR APRI1 


NOV DEC JAN FEB 


SS 


AUG2 SEP OCT 


JUL AUG] 


[7] 


19680 LOD 


Mi 


PERIOO 
19686 LOO 


“HATURAL 


Average spills per period for Milltown Powerplant. 


Figure 10: 


fe 


: 


7 Ed 


S, 


poacnhy 


» 


#196 


GL ety | ied tg: 


I 


i Whe! oe 


te 


— 


7 a a 7 = - a i 
A”. igSIDe auwite Uo oviuiiae ‘Me eee 
: es : : ro : : i _ i a 
paths ae 7 7 : 
_ 4 
f Jvat = 4 - 
: : 5 : : u 
, = | — = i - 
( oe allen } 7 a 


Vos ei 


Ores 
io 


: a i 7 hi 
a 


ae a 


60 mS 


iy OY # Re 


wy. 


iol 
ae | 


tei “Fuss 


- 
+ 


28 
As development increases above Milltown, the amount of time that 
the plant operates at capacity is reduced. This is evident in the 
power duration curve for Milltown in Figure 11. At the 1980 LOD the 
time that the plant is at capacity is reduced approximately 5% when 


compared to "natural" conditions. 


Thompson Falls Powerplant 


Results for Thompson Falls powerplant indicate somewhat similar 
characteristics to Milltown. As seen in Figure 12, there is a slight 
increase in enercy production as irrigation increases from the 
"natural" level to the 1950 level. This period (in which irrigation 
is all flocd) shows a situation when the benefits of retum flows 
exceed or equal the losses due to depletions caused by diversions. 
This is because the diversions utilize the spills, which are common at 
Thompson Falls due to the limited capacity (Figure 13), and returm a 
percentage of the diversion on a delayed basis. Some of this retum 
comes back during lcw streamflow periods, thus enhancing these low 
flows and increasing production (Figure 14). 

When sprinkler irrigation is introduced from 1950-1966, the power 
generation is reduced. As more sprinkler, and less flood irrigation, 
is used the rate of energy reduction is increased (slope of line is 
steeper from 1966 LOD to 1980 LOD). Past the 1980 LOD, 100% flocd can 
improve the production slightly at Thompson Falls up to an additional 
60,000 upstream acres. After this point, power generation is reduced 


as acreages are increased. All other irrigation schematics show a 
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Figure 12: Relationship between upstream development and averace 
annual energy production at Thompson Falls Powerplant. 
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33 
decrease when any amount of additional acres are developed. 

Thompson Falls operates at capacity approximately 70% of the time 
(Figure 15). The duration curves for the different scenarios show a 
slight separation during periods of low generation. Generation is 
increased during this time, when there is significant development 


above Thompson Falls, due to the effects of return flows. 


Noxon Rapids Powerplant 


Figure 16 indicates an essentially linear reduction in energy 
production at Noxon Rapids with increasing upstream irrigation. ‘The 
powerplant capacity of 554 MW is sufficient to utilize almost all 
flows occurring at the site, with spills only occurring at the site 
during May and June (Figure 17) in about half of the years of the 
study. 

There is a 4.18% decrease in production from "natural" conditions 
to the 1980 LOD and an additional 2.46% decrease from the 1980 LOD to 
the 1980 LOD plus an additional 250,000 flood irrigated acres. All 
scenarios past the 1980 LOD show a decrease which is directly related 
to the magnitude of the depletion, thus 100% sprinkler results in the 
least reduction. Figures 18 amd 19 show the distribution of 
generation values and the differences incurred from changing levels of 


development. 
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Figure 16: Relationship between upstream develcpment and average 
annual energy production at Noxcen Rapids Powerplant. 
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Average production per period at Noxon Rapids Powerplant. 


Figure 18: 
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Power Generation Summary 


Tradeoff curves shown previously were plotted on a scale which 
was chosen to emphasize general curve features. An alternative method 
for displaying the impacts of irrigation on power generation is to 
plot the actual loss in emergy production (GH) against the 
corresponding level of irrigation development (Figure 20). Because of 
its small generation capacity (3.04 MW) and losses, Milltown was 
disregarded when constructing this curve. 

At Thompson Falls the effect is relatively minor because of its 
low hydraulic capacity (11,000 cfs) for its location. Many of the 
diversions occur during a period when the powerplant is already at 
capacity and spilling. The flood irrigation alternative actually has 
less negative effect at Thompson Falls than the sprinkler alternative 
because the greater return flows from flood irrigation occur during a 
period when the powerplant generally has the ability to utilize then. 

The studies show that any additional irrigation development will 
have an effect on generation at Noxon Rapids. Of the various 
irrigation alternatives analyzed, flood would cause the greatest 
reduction. The 94-06 sprinkler/flood alternative, which is considered 
the most likely pattern for future irrigation, has nearly as great an 
effect on Noxon Rapids generation. 

The effect at Kerr is about twice as great for the flocd 
alternative as for the 94-06 alternative. The reason for this is that 
the unit diversion requirement for flood is about twice as great, and 


return flows have been assumed to occur in the next reach downstream. 
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CONCLUSTONS 


Power generation facilities within the Clark Fork River Basin 
which have significant reservoir storage and relatively large turbine 
hydraulic capacity (i.e. Kerr Dam, Noxon Rapids), consistently exhibit 
an inversely proportional relationship between energy production and 
the upstream level of irrigation. For these sites flood irrigation 
decreases energy producticn to a greater extent than sprinkler 
irrigation. 

Increasing upstream irrigation from "natural" conditions to the 
1980 LOD results in a 0.37% decrease in average annual power 
generation at Kerr and a 4.18% decrease at Noxon. Increasing 
irrigation from the 1980 LOD to the 1980 LOD plus 250,000 additional 
acres with a combination of 94% sprinkler and 6% flocd irrigation 
causes a further decrease of 1.78% at Kerr and 2.27% at Noxon. A 
slight decrease in spills during high runoff months (May, June, July) 
was observed as irrigation development increased from "natural" to the 
1980 LOD plus an additional 250,000 acres. 

Power generation facilities at run-of-river sites (i.e. Thompson 
Falls, Milltown) show a slight (less than 0.5%) increase in energy 
production as the level of development increases from no-irrigation to 
the 1925 LOD. From the 1966 LOD to the 1980 LOD, energy production is 
reduced slightly (approx. 0.1%) due to the conversion from flood to 


sprinkler irrigation. For levels of development past 1980, there is 
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42 
initially slighty improvement (approx. 0.2%) for all flood irrigation 
followed by a steady decline in power production at these sites. 
The power duration curves for the various levels of development 
show only slight changes at the projects. There is a slight 
separation at the periods of medium to low production as a result of 


increased generation from increased return flows. 
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APPENDIX A 


Average Monthly and Annual Generation 
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Study MTO4 - Natural Flows - No Depletions 
Average Generation - GWH 


] | Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
[je a |~--------- |----~----- |---------- ee 
| July | 81.9| 106.9] 2.3) 29.8| eo 471 | 
|Aug 1-15 | 52..6'| 43.6| 1.1] 14.4| 71.8| 183.5] 
|Aug 16-31 | 34.6| 37.6| 1.1| 15.1] 61.3] 149.7] 
|September | 84.9| 83.2| 1.9| 28.7] 114.1] 312.8] 
|October | 58.7| 73.4| 1.4| 27.41 88.1] 249.0] 
|November_ | 50.6| 78.6| 1.4| 27.0] 89.5| 247.1 
|December_ | 96.2| 80.4| 1.4| 28.0| 98.3] 304.3] 
|January | 100.9| 66.4| 1.3] 25.2| 80.8| 274.6| 
|February | 99.5] 49.8| 1.3| 20.9| 72.4| 243.9] 
|March | 127 .6| 86.0| 1.8] 26.9| 170.0] 412.3] 
|Apr 1-15 | 29.7| 28.6| 1,.0| 13.4| 70:2] 142.9| 
|Apr 15-30 | 30.3] 34.1| 1.2 14.2| 86.7| 166.4| 
| May | 42.2 112.4] 263\| 29.8| 322.0} 538.7| 
| June | 48.3] 112;;2| 2.2] 28.8 | 346.0] 537 «3 | 
| | | | | | | 
|Total | 968.0| 993.2| 21:.5| 329.6| 1921.4] 4233.7] 
| | | | | | | aa 
Study MTO5 - 1976 Depletions 
Average Generation - GWH 
Hungry Thompson Noxon 

| Period | Horse | Kerr =| Milltown | Falls | Rapids | Total | 
|---------- |---------- |---------- |---------- |---------- |--------+- |-----+ | 
| July | 81.9| 104.7| 2.1) 29.5| 204.3| 422.5| 
|Aug 1-15 | 52.6| 41.9| 0.8| 13.8| 52.4| 161.5| 
|Aug 16-31 | 34.6| 36.1| 0.8 13.6] 46.2| 19.3 
|September | 84.9| 81.6| 1.5 27.8| 99.4| 295.2| 
|October | 58.7| 74.3 te? | 28.5| 96.1| 259:..3)| 
|November | 50.6| 79.4| 1.7| 227 aN i 95.6| 255.0} 
|December_ | 96.2| 80.9| 1.6| 28.4| 103.1| 310.2] 
|January | 100.9| 66.9| 1.5) 25.8| 84.8| 279.9 
|February | 99.5| 50.2| 1.4| 21.6] Ve | 248.4| 
|March | 127.6] 86.2| 1.9| 27 2s 1733.1)| 416.0| 
{Apr 1-15 | 29.7| 28.8| 1.04 13.6| FART | 144.8| 
|Apr 15-30 | 30.3] 34.3] ns 14.2| 87.8| 167.7| 
| May | 72.2| 12.3) 253)| 29.8| 317.2 533.8] 
| June | 48.3] 112.0] 22 28.8| 334.8] 526:..1)| 

| | | | | | | 
|Total | 968.0} 989.7| 21.4| 330.4] 1842.2] 4151.7| 

| | | | | | 
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| | Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total _ | 
|---------- |---------- |---------- |---------- |---------- |---------- |---------- | 
| July | 81.9| 104.7| ely 29.5] 204.2| 422.4| 
{Aug 1-15 | 52.6| 41.9] 0.8| 13.8] 52.4| 161.5| 
|Aug 16-31 | 34.6| 36.1] 0.8] 13.5) 46.1| 132.1] 
|September | 84.9| 81.6| 15 27.8] 99.3] 295.21 | 
|October | 58.7| 74.3| 1.7| 28.5| 95.9] 259.1] 
|November | 50.6| 79.5| 1.6| Zhe! | 95.5 254.9] 
|December | 96.2| 80.9| 1.6| 28.4 | 103.0| 310'..1| 
| January | 100.9| 66.9| Lodi 25.8| 84.7| 279.8 
|February | 99.5| 50)..2| 1.4| 21.6] 706 | 248.3} 
|March | 127.6] 86.2| 1.9| Zul 173.1] 416.0| 
|Apr 1-15 | 29).,7/| 28.8| 1.0| 13.6| 71.7| 144.8] 
|Apr 15-30 | 30.3] 34.3] 1.1] 14.2] 87.8 | 167:.7)| 
| May | W252) 122;.3)| 2.3] 29.8| S7..2'| 533.8| 
| June | 48.3| 112,..0| 2.2| 28.8] 334.8| 526.1| 
| | | | | | | 
|Total | 968.0| 989.5| 21.4| 330.3] 1841.1] 4150.3| 
| | | | | | 


Study MTO6 - 1980 Depletions 
Average Generation - GWH 
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Study MT11 - 30,000 New Acres - Sprinkler 
Average Generation - GWH 


| | Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
|---------- |---------- |---------- |---------- ——— |---------- ae 

| July | 81.9] 104.1] 2.4 29.4| 201.7| Rie 
|Aug 1-15 | 52.6| 41.5] 0.8| 13.7 51.5| 160.1| 
|Aug 16-31 | 34.6| 35.7| 0.8| 13.4| 45.4| 129.9| 
|September | 84.9| 81.3| 1.5] 27.8| 98.8| 294.3] 
|October | 58.7| 74.2| 3 28.5] 96.0| 259. t| 
|November_ | 50.6| 79.5 1.7 27.4 | 95.6| 253. 1| 
|December | 96.2| 80.9| 1.6] 28.4| 103.2] 310.3 | 
|January | 100.9} 66.9| 1.5 | 25.8| 84.8| 279.9| 
|February | 99.5| 50);.2'] 1.4| 21.6| 75.7 | 248.4 | 
|March | 127.6| 86.2| 1.9| 27.2) 173.2 416.1] 
|Apr 1-15 | 29.7| 28.8| 1 .0| 13.6| V1.7 | 144.8] 
{Apr 15-30 | 30.3] 34.2| 1.2] 14.2| 87.7| 167.5 | 
| May | V2e2| 112.3 2.3 29.8| 316.9| 533.5| 
| June | 48.3] 122.0) 22! 28.8] 333.9| 525..2| 
| | | | | | | | 
|Total | 968.0} 987 .6| 21.4| 330.1| 1836.2| 4143.3| 

| | | | | | 


Study MT12 - 30,000 New Acres - Flood Irrigated 
Average Generation - GWH 


| | Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr’ | Milltown | Falls | Rapids | Total | 
|---------- |---------- |---------- |---------- |---------- |---------- |=-----=--- | 
| July | 81.9| 103.4| eh 29.4| 199.5| 416.3| 
|Aug 1-15 | 52.6| 41.0| 0.8| 13.7| 50.9| 159.0] 
|Aug 16-31 | 34.6| 35.3] 0.8| 13.4| 45.0] 129.1] 
|September | 84.9] 81.0| 15) 27.8 99.0 294.2| 
|October | 58.7| 74.2| na a) 28.6| 96.8| 260.0 
|November | 50.6| 79.5| 1.7} 27.8| 96.3] 255). 9)| 
|December | 96.2| 80.9| 1.6| 28.5| 103.7| 310.9| 
|January = | 100.9| 66.9| 15) 25.9| 85.3] 280.5| 
|February | 99.5| 50.2 | 1.4| 21..7| 76.1| 248.9| 
|March | 127.6] 86.2] 19) 24'3)| 73.5) 416.5| 
|Apr 1-15 | 29.7} 28.8] 1.0| 13.6| 71.9 145.0] 
|Apr 15-30 | 30.3] 34.0] 1. 2| 14.2| 87.6| 1167.2) 
| May | 72.2| 112.2 | 2.3] 29.8| 316.8| 533.3] 
| June | 48.3| 111.9] D2) 28.8| 333). 3| abe: 

| | | | | | 
|Total | 968.0| 985.5| 21.4| 330.4| 1835.7| 4141.0| 

| | | | | | | 
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Study MT13 - 30,000 New Acres - 94% Sprinkler, 6% Flood 
Average Generation - GWH 


| | Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
(Gomaaa cae ai ciate \eaecmeel ot (=== == egies estat |---------- 

| July | 81.9] 104.0] Dat) 29.4| 207.5) hier 
{Aug 1-15 | 52.6| 41.4| 0.8| 13'.7)| 52.5 160.0] 
|Aug 16-31 | 34.6| 56-7 || 0.8] 13.4| 45.3] 129.8] 
|September | 84.9] 81.3] 1.5) 27.8| 98.8| 294.3] 
|October | 58.7| 74.21 174 28.5| 96.1] 259.2] 
|November_ | 50.6| 79.3} uP 2774 95.741 2 e2)| 
|December_ | 96.2| 80.9| 1.6| 28.4| 103"..2)| STO: 3) 
| January | 100.9] 66.9] 1°,'5)| 25/8) 84.9| 280.0| 
|February | 99.5] 50.2) 1.4] 21'.6' 7.7 248.4| 
|March | 127.6| 86.2| 1.9| 272) 17332) 416.1| 
|Apr 1-15 | 29.7| 28.8| 1.0) 13.6| 71.7] 144.8| 
|Apr 15-30 | 30.3] 34.1] a al 14.2| 87.7| 167.4| 
| May | 722 112.3) 23 29.8| 316.9| 533'.5i| 
| June | 48.3] 111.9] 2° 28.8| 333.9] 525.441 
| | | | | | | | 
|Total | 968.0] 987.5| 21.4| 330.2] 1836.1] 4143.2| 
| | | | | | | | 

Study MT14 - 30,000 New Acres - 50% Sprinkler, 50% Flood 

Average Generation - GWH 

| | Hungry | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
|---------- |---------- |---------- |---------- |---------- |---------- |---=---=-- | 
| July | 81.9| 103.7| 2A1'| 29.4| 200. 6| Le) 474 
|Aug 1-15 | 52.6| 41.2| 0.8] 137) SW heal 159.5] 
|Aug 16-31 | 34.6] 35%. 5) 0.8| 13.4| 45.2| 129,53) | 
|September | 84.9| 81.2| 1.5] 27.8| 98.9| 294.3] 
|October | 58.7| 74.2| 17) 28.6| 96.4| 259.6| 
|November | 50.6| 79.5| 1.77) 27.8| 96.0| 255'.6| 
|December | 96.2| 80.9] 1.6| 28.5| 103.5] B07 
| January | 100.9} 66.9| 15) 25.9| 85.1| 280.3| 
|February | 99.5| 50.2| 1.4| 217 75.9| 248.7] 
|March | 127.6] 86.2| 1.9| 27.3 1733) 416.3] 
|Apr 1-15 | 29.7| 28.8] 1.0] 13.6| 71.8] 144.9| 
|Apr 15-30 | 30.3] 34.1] 1.1] 14.2| 87.6| T6723 
| May | 72.2| 112.2] 2‘. 3\| 29.8| 316.9| 5334) 
| June | 48 .3| 111.9] 2'.'2'| 28.8| ol set 
| | | | | | 

|Total | 968.0] 986.6] 21.4| 330.3] 1836 | be: 

| | | | | 
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Study MT21 - 60,000 New Acres - Sprinkler Irrigated 
Average Generation - GWH 


| Hungry | | | Thompson | Noxon | 
| Period | Horse | Kerr 3 Milltown | Falls | Rapids | Total | 

eee ee |----------| ----------| ----------| ---------- | ---------- | ---------- 
| July | 81.9| 103.5| deli 29.4| 199.1| ee 
|Aug 1-15 | 52.6] 41.1] 0.8| E3:...7'| 50.7| 158.9] 
|Aug 16-31 | 34.6| 35%./3)| 0.8| 13.3] 44.7| 128.7| 
|September | 84.9 | 81.0| 1S | 2750 | 98.4| 2935.5] 
|October | 58.7| 74.2| t..7| 28.5| 96.2| 259.3] 
|November_ | 50.6| 79)..5| as? | Qi T| 95.8] 2554.31 
|December | 96.2| 80.9| 1.6| 28.5| 103.3 310:..5)| 
|January | 100.9| 66.9| 1.5] 25.8| 85.0| 280.1| 
|February | 99.5| 50)..2:| 1.4| 21...7'| 75.8| 248.6| 
|March | 127.6| 86.2| 1.9] 273) 173.3| 416.3] 
|Apr 1-15 | 29.7| 28.8| 1.0| 13.6| 71.8] 144.9 
|Apr 15-30 | 30.3] 34.0| Bad 14.2] 87.5| 167.1| 
| May | Pasa, BL .2 23) 29.8| 316.7| 53362 | 
| June | ie 111.9] 2uid| 28.8] 333.0] 524.2| 
| | | | | | 
|Total | 968.0] 985.7| 22.3)| 330.0] 1831.3] 4136.3| 
[fem le Se | | | 
Study MT22 - 60,000 New Acres - Flood Irrigated 

Average Generation - GWH 
| [ Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
= Ss ES — aS a = | 
| July | 81.9| 102.1| Zak 29.3 194.8| 410.2] 
|Aug 1-15 | 52.6| 40.1| 0.8| 13.6| 49.5] 156.6| 
|Aug 16-31 | 34.6] 34.5] 0.7 | 13.2:| 43.9| 126.9| 
|September | 84.9| 80.4| 1.5] 27.8| 98.8] 293.4] 
{October | 58.7| 74.1| 1.7| 28.7| 97.7| 260.9] 
|November | 50.6| 79.5| 1.7| 27.9| 97.2| 256.9| 
|December | 96.2| 80.9 | 1.6] 28.5| 104.4| 311.6| 
|January_ | 100.9| 66.9| 1.5) 26.0] 85.9| 281.2| 
|February | 99.5| 80.2| 1.4| 21.8| 76.6| 279.5] 
|March | 127.6| 86.2| 1.9| 2753) 174.0] 417.0] 
|Apr 1-15 | 29.7| 28.8| 1.0| 13.6] 725% 145.2 
{Apr 15-30 | 30.3] 33.8| 1.1| 14.2| 87.4| 166.8| 
|May | W2s2| 112.1| 2.3] 29.8| 316.5| 532). 9!| 
| June | 48.3]| 111.8] Died 28.8| 331.6| 522i 

| | | | | | | 
|Total | 968.0] 981.3| 21.4| 330.4| 1830.3] cay 
| | | | | | 
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Study MT23 - 60,000 New Acres - 94% Sprinkler, 6% Flood 
Average Generation - GWH 


[ Hungry | | | Thompson | Noxon = | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
|---------- |---------- |---------- |---------- |---------- | ---------- |---------- 

| July | 81.9| 103.4| 2.1] 29.4| 198.8| 415 a 
|JAug 1-15 | 52.6| 41.0| 0.8] 13.7] 50.6| 158.7| 
|Aug 16-31 | 34.6| 35.3] 0.8| 13.3] 44.6 | 128.6| 
|September | 84.9| 81.0] 1.5| 27 7 | 98.4| 293.5| 
|October | 58.7] 74.2| 127) 28.6| 96.3| 259.5| 
[November | 50.6| 79.5| 1.7 27.8| 95.9| 255.5| 
|December | 96.2| 80.9| 1.6| 28.5| 103.4] 310.6| 
|January | 100.9] 66.9| 1.5] 25.8| 85.0| 280.1| 
|February | 99.5| 50.2| 1.4| 2427 | 75.9 248.7| 
|March | 127.6| 86.2| 1.9| 27 <3) 173.3| 416.3| 
|Apr 1-15 | 29.7 | 28.8| 1:50)| 13.6| 71.8| 144.9| 
|Apr 15-30 | 30.3] 34.0] 1.1| 14.2| 87.5| 167.1| 
| May | 122 112-2] 2.3) 29.8| 316.6| 533.1| 
| June | 48.3| 111.9| 2.21 28.8| 333.0| 524.2| 
| | | | | | | | 
|Total | 968.0] 985.4| 21.3] 330.0] 1831.1| 4135.8| 

| | | | | | : 


Study MT24 - 60,000 New Acres - 50% Sprinkler, 50% Flood 
Average Generation - GWH 


| | Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
|---------- es — —— oo a ae | 
| July | 81.9| 102.8| 2.1| 29.3| 197.0| 413.1| 
|Aug 1-15 | 52.6| 40.6| 0.8| 13.7| 50.1] 157.8| 
|Aug 16-31 | 34.6| 34.9] 0.7| 13;,2) 44.3| 12939 
|September | 84.9| 80.7| 1.5) 27 | 98.6| 293.4| 
|October | 58.7| 74.2| 1.3| 28.6| 96.9| 260.1| 
|November | 50.6| 79.5 17)| 27.8| 96.5| 256.1] 
|December | 96.2| 80.9| 1.6| 28.5| 103.9] 312.1] 
|January = | 100.9| 66.9| 1,5] 25.9| 85.4| 280.6| 
|February | 99.5| Died! 1.4| 21.7] 76.2| 204.0| 
|March | 127.6| 86.2| 1.9| 27331 173.6| 416.6| 
|Apr 1-15 | 29.7| 28.8| 1.0| 13.6| 71.9] 145.0| 
|Apr 15-30 | 30.3] 33.9] 1.1| 14.2| 87.5| 167.0| 
| May | 72.2| 112.1| 2.3| 29.8| 316.6| 533.0] 
| June | 48.3| 111.8] 2x2 28.8| da aa 
| | | | | | 

|Total | 968.0| 983.5| 21.4| 330.2] oa ae 

| | | | | 


eee 


— 


Oe 


a 


; ‘RIOT 


Digests inte 


eh OP 4 ’ 
LN 


{9.501 
\p.tae 
H 
pre 


pt 
ba, iP 
13s aid 


tree 


fe \ et 
u 


ee 74s5 
ie te 


oe 
> 
ae 

ot Se (DD 

Pre fe 


‘ 
= 


<a 
- 


a 
Same 


t 
3 


aye, 


ee J aia scene 
: : ; Ae a ‘ 


rahe 


kaart ge sta doier kone 


Se epen | ee 
‘| wbtggh y 8 
sae 


- a ha 
pees. 
Pheak 


boos 3 


~ 


Aue 


nae? 5 oe 
! exten tM 


| nes mes MET) 
, teat”) Ghteet- |) sabe 
ney re. Yet ir o 
Aaaace M a ihe TA el 
PR .AS ike “fab Gs 
es Oa yc ee 
“yeas Rae. peas 
* Jb, 508 levee. iB.AS 
ji vd tt aera 12. He 3 


se) 
far 


ee te 


9 +8 
bh 2 ces 


, 


ere Digiuge BOE - 4 


~ 


Meus: 
{8.0 
\e 2) 
Vad 
Coe: 
oe 
+e 
bwcd ; 
44h... 
00d 
yk 
yes 


< : 


v 


_ 
t 


ape nn acpi oe heim ge ey ps 


bwrumpe lity}, gaan | 


We 4 pet bl a ruc eaall St ~ 


ase Se Afiitsnateesh rire ‘a a“ 
} 


cia eee Ee age ten 


Bc 

., 
. 

er 


t 


UR aq ak, yl 
We ae 


P 


7 i, EDs 
| ORT 
hi thE 
rs 43 


o 


2 ee CaP Hae 


oe 

hems Oud ania nae 
Las if al ae jill 
Vuds ic Veaeae oe 
Tie Led 1 U8 i 
aed Ayes > | «fees ‘ie 

t Sia) hat A.A ie 
* [eeeis 4EsS Lon Ole 7s 
1B 7Be 1a ian {ea 

a Me | 

10.0% exe he tee 10 Ae 

any Sane ee ene h as ee oe en, es 


” 


7 + 


t., en. 
le OP) 


Study MT31 - 120,000 New Acres, Sprinkler Irrigated 
Average Generation - GWH 


| [ Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
|---------- |---------- |---------- |---------- ——— |---------- [aa noa eae 

| July | 81.9 102.2| 2.1 29.62: 194.0| 409 i 
|Aug 1-15 | 52.6| 40.2| 0.8| 13.6| 48.9| 156. 
|Aug 16-31 | 34.6| 34.6| 0.7 | 13.1] 43.3| 126.3| 
|September | 84.9| 80.5 | 1.4| 27.6| 97 «5 291.9] 
[October | 58.7| 74.1 d.7 || 28.6| 96.5] 259.6| 
|November | 50.6| 79:..5)| 1.7 | 27.8| 96.2| 255;.8'| 
|December_ | 96.2| 80.9| 1.6| 28.5| 103.7] 310.9| 
|January | 100.9] 66.9| 135 25.9| 85.2| 280.4! 
|February | 99.5| 50..2|| 1.4| 21.7) 76.0| 248.8} 
|March | 127.6| 86.2| 1.9| 27 .3)| 173.5 416.5] 
|Apr 1-15 | 29.7| 28.8| 1.0) 13.6| J1.8| 144.9] 
|Apr 15-30 | 30.3 33.8| 1.1 14.2| By .2| 166.6| 
| May | 72.2| da | 2.3 29.8| 316.1] 5372 .5)\| 
| June l 48.3| 111.8| 2.2 28.8| 331.2| 522.3] 
| | | | | | | | 
|Total | 968.0 981.8] 21.3| 329.6| 1821.4| 4122.1] 

| | | | | | é 


Study MT32 - 120,000 New Acres 


Average Generation - GWH 


| | Hungry | | | Thompson Noxon | 
| Period | Horse | _ Kerr | Milltown | Falls | Rapids | Total | 
|---------- |---------- |---------- |---------- |---------- |---------- |---------- | 
| July | 81.9| 99.3] 2.0) 28.9| 185.3] 397.4| 
|Aug 1-15 | 52.6| 38.2| 0.7| 13.4| 46.6| 151 35] 
|Aug 16-31 | 34.6| 33.0| 0:71 12.8] 41.8] 127..9)| 
|September | 84.9| 79.2| 1.5| 274, 98.3] 291.6 
{October = | 58.7| 73.9| 1.8] 28.9] 99.5| 262.8] 
|November_ | 50.6| 79.5| 1.7] 28.0| 99.0| 258.8] 
|December | 96.2] 80.9| 1.6| 28.7| 105.8] 313. 2)| 
|January | 100.9] 66.9| 1.5| 26.1] 87.1] 282.5| 
|February | 99.5] 50: 2)| 1.4] 22.0 77.6| 250.7] 
|March } 127.6} 86.2| 1.9] 27.4| 174.9| 418.0| 
|Apr 1-15 | 29.7| 28.8| 1.0] 13.7} 72.5| 145.7| 
|Apr 15-30 | 30.3| 33.3] 1.1] 14.2| 87.0| 165.9| 
| May | 72.2| 111.8] 2.3| 29.8] 315.8| 531.9] 
| June | 48.3| 111.4] 22 28.8| 328.4| 519.1} 
| | | | | | | | 
|Total | 968.0} 972.7| 21.4| 330.3] 1819.5] setae 
| | | | | | 
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Study MT33 - 120,000 New Acres - 94% Sprinkler, 6% Flood 
Average Generation - GWH 


| Hungry | | Thompson | Noxon 
| Period ! Horse | Kerr pour Falls | Rapids | Total | 

—---------~ | ----~---~--- | ---------- | ---------- | ----------+ | ----------|---------- 
| July | 81.9] 1021 2 Al 29.2| 193:..5| eG 6 
|Aug 1-15 | 52.6| 4.1 0.8| 13.6| 48.8| 119.9] 
|Aug 16-31 | 34.6| 34.5 0.7 13.0) 43.2| 126.0] 
|September | 84.9] 80.4 1.4] 27.6| 97.6 | 291.9| 
[October = | 58.7| 74.1 1.7 28.6| 96.6| 259.7 
|November | 50.6| 79.5 17 '| 27.8| 96.4| 256.0| 
{December | 96.2| 80.9 1.6} 28.5] 103.8] 311.01 
|January | 100.9| 66.9 1.51 25.9) 85.3| 280.5| 
|February | 99.5| 30.2 1.4| 21°71 7651) 248.9 
|March | 127.6| 86.2 1.9} 2733) 173.5| 416.5| 
[Apr 1-15 | 29°.7)| 28.8 10 13.6| 71.9| 145.0| 
|Apr 15-30 | 30.3] 33.8 1 | 14.2| 87.2| 166.6| 
| May | 7252) 11221 213 29.8] 316.1] 532°.5)| 
| June | 48.3| 111.8 2321 28.8| 331.1] 522.2 
| | | | | | 
|Total | 968.0| 981.3 21.3] 329.6) 1821.1; 4121:3} 
SEY Be ee A ee: a Seen Se ees 

Study MT34 - 120,000 New Acres - 50% Sprinkler, 50% Flood 

Average Generation - GWH 

| Hungry | | | Thompson | Noxon _ | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
——— |---------- —— |---------- |---------- |---------- Jaas==2= 25> | 
| July | 81.9| 100.8| 25:0) 29.1] 189.7| 403.5| 
|Aug 1-15 | 52.6| 39.2| 0.8| 13.5] 47.8| 1533 9'| 
|Aug 16-31 | 34.6| 33.8| 0.7| 123,99) 42.5| 124.5] 
|September | 84.9| 79.8| 1:5) 27°71 97.9| 291.8| 
{October | 58.7| 74.0| 1537 28.7| 98.0| 269.2 
|November_ | 50.6| 79.5| 1.7| 279) 97.6| 2575.3|| 
|December | 96.2| 80.9] 1.6| 28.6| 104.7| 31250 
|January | 100.9} 66.9| 1x5 26.0| 86.1| 281.4] 
|February | 99.5| 50.2| 1.4| 21.9] 76.8| 249.8] 
|March | 127.6] 86.2| 1.9| 2731 174.2| 417.21 
{Apr 1-15 | 29.7| 28.8| 1.0| 13.6| 7252 145.3] 
|Apr 15-30 | 30.3] 33.6] 1.1 14.2| 87.1| 166.3] 
| May | V2 112.0| 223 | 29.8| 316.0| 53275 3)| 
| June | 48.3| 111.6] 22, 28.8] 329.8| eae: 
| | | | | | 
|Total | 968.0} 977.3]| 21 33) 330.0] 1820.4| 4117.0] 
| | | | | | 
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Study MT41 - 200,000 New Acres - Sprinkler Irrigated 
Average Generation - GWH 


| | Hungry | | | Thompson | Noxon — | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
| eee f= aurea cata asia (peeesS a [sores |---------- 
| July | 81.9| 100.5] 2.0] 29.0| 187.2| er 
|Aug 1-15 | 52.6| 39..1| 0.7| 13.4| 46.6| 1521.4) 
|Aug 16-31 | 34.6| 33-71 Oka?'| 12:.:7;| 41.5] 123%..2)| 
{September | 84.9| 79.7| 1.4] 27.5 96.4| 289.9] 
[October | 58.7] 74.0| 1.7| 28.6| 96.9| 259.9| 
|November | 50.6] 79'5)| Lie?" | 27.8 96.8| 256.4] 
|December_ | 96.2| 80.9| 1.6] 28.5| 104.1] 311.3 
| January | 100.9] 66.9] 1.5) 25.9] 85.6| 280.8] 
|February | 99.5| 502.2)| 1.4| 21.8] 76.3| 249.2| 
|March | 127.6| 86.2| 1.9] ye 173.7| 416.7| 
{Apr 1-15 | 2957'| 28.8| 1.0] 13.6| 72.0| 145.1| 
|Apr 15-30 | 30.3] 33.5)| T.1 14.2| 86.9| 166.0| 
| May | Feces 111.9] 2.3} 29.8| 315.4| 531.6| 
| June | 48.3| 111.6| 2.2i| 28.8 | 328.8| 519.7) 
| | | | | | | 

|Total | 968.0| 976.5| 21.4) 328.9| 1808.1] 4102.6| 
| | | | | | | eee 
Study MT42 - 200,000 New Acres - Flood Irrigated 

Average Generation - GWH 

| | Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total (| 
[a ——— a —— —— = — | 
| July | 81.9| 95.1] 1.9] 28.3| 17-2)37.| 379.9| 
{Aug 1-15 | 52.6| 35.6| 0.7| 13.0] 42.8] 144.7] 
|Aug 16-31 | 34.6| 30.9| 0.6| 12).:2'| 38.9] 1Y7),2)| 
|September | 84.9| TT) 1.5 27.6| OF i7s| 289.2| 
{October | 58.7| 73.7| 1.8| 29.1| 101.9| 265'.:2)| 
|November | 50.6| 79'..5)| 1.8| 28.2] 101.4| 261...5| 
|December | 96.2| 80.9| 1.7| 28.8| 107.7| 315),/3}] 
|January | 100.9| 66.9| 1..5\| 26.4| 88.6| 284.3| 
|February | 99.5| 50.2| 1.54 223 78.8| 25213'| 
|March | 127.6| 86.2| 1.9| 27.5 176.1] 419.3] 
|Apr 1-15 | 29.7] 28.8| 1.0] 13%:7'| 73.0] 146.2| 
|Apr 15-30 | 30.3] 322071 1.1] 14.2| 86.5| 164.8] 
| May | V2 2) 111.4} 2.3| 29.8| 314.8| 530)..94 
| June | 48.3]| 111.0] 2:2 28.8] 323.9] oe 
| | | | | | | 

|Total | 968.0] 960.4] 21.3} 329.8| ea art 

| | | | | 
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Study MT43 - 200,000 New Acres - 94% Sprinkler, 6% Flood 
Average Generation - GWH 


| | Hungry | | | Thompson | Noxon | l 
| Period | Horse : Kerr | Milltown | Falls | Rapids | Total | 
| | | | 
| July | 81.9| 100.3] 2.0) 28.9| 186.4| 399.5 
|Aug 1-15 | 52.6| 38.8| 0.71 13.4] 46.4| 151.9] 
|Aug 16-31 | 34.6| 33.5| 0.7] 2 67 | 41.3] 122.8] 
|September | 84.9] 79.6| i Ail 27 ..5i| 96.4| 289.8 | 
|October | 58.7| 74.0| L.7i| 28.7 | 97 2) 260.3| 
|November | 50.6| 79.5| 7 | 27.9| 97.0| 256 »<7)| 
|December_ | 96.2] 80.9| 1.6| 28.5| 104.3] Bid od: 
| January | 100.9| 66.9| 115) 26.0| 85.7| 281.0] 
{February | 99.5] 50.2| 1.4| 21.8| 76.5| 249.4| 
|March | 127.6| 86.2| 1.9 27 .3)| 173.9] 416.9| 
|Apr 1-15 | 29.7| 28.8| 1.0| 13.6] 72.0) 145.1| 
|Apr 15-30 | 30.3] 33, .5)| i sal 14.2| 86.9| 166.0| 
|May | 72.2| 111.9] 2.3| 29.8| 315.3] 531.5] 
| June . 48.3| 111...5)| 2../2)| 28.8] 328.5| 519.3| 
| | | | | | | 
|Total | 968.0| 975.6 2 328.9| 1807 .6| 4101.2| 
[oe el Dey 0S S| cee | eee | |e eae | ea | 
Study MT44 - 200,000 New Acres - 50% Sprinkler, 50% Flood 
Average Generation - GWH 
| Hungry | | [ Thompson | Noxon | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
SaaS oe nee (Sao laroeecnene lean aeecneren | ==os-5S55= | 
| July | 81.9| 97.9] 1.9] 28.7| 180.0| 390.4] 
|Aug 1-15 | 52.6| 37.4| 0.7| 13.2] 44.7| 148.6| 
|Aug 16-31 | 34.6| 82 33) 0.271| 12.4| 40.2| 120.2] 
|September | 84.9| 78.7| 1.4| 27.6| 97.1| 289.7| 
|October | 58.7| 73.9| 1 | 28.9] 99.4| 262.6| 
|November | 50.6] 79.5| 1.7| 28.0| 99.1] 258.9 | 
|December | 96.2| 80.9| 1.6| 28.7 | 105.9] 31:3: 43) 
| January | 100.9| 66.9] 1.5] 26.1| 87.1| 282.5| 
|February | 99.5| 50:2) 1.4| 22.0] 77.6| 250.7| 
|March | 127.6| 86.2| 1.9] 27.4| 174.9| 418.0| 
|Apr 1-15 | 29.7 | 28.8| 1.0] 13:7/)| 12.555 145.7| 
|Apr 15-30 | 30.3] 33 «1 | 1.1] 14.2] 86.7| 165.4| 
| May | 72.2| TED 27 | 2.33) 29.8| 315.1] 531.1] 
| June | 48.3| 111.3] 2 32 | 28.8| 326.3] coset 
| | | | | 
|Total | 968.0} 968.6| 21.2] 329.5] 1806.6| saat 
| | | | | 
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Study MT51 - 250,000 New Acres, Sprinkler Irrigated 


Average Generation - GWH 


| | Hungry | | | Thompson | Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
oo — a anaes ae —— a 

| July | 81.9| 99.4| 230) 28.8| 183.0] net 
|Aug 1-15 | 52.6| 38.3] 0.7] 13.3] 45.2| 150.1| 
|Aug 16-31 | 34.6| 33.1] 0.7| 12.5| 40.3| 124.2 | 
[September | 84.9| 79.3] 1.4| 27.4| 95.6| 288.6| 
|October | 58.7] 74.0 oe | 28.6| 97.3 | 260.1| 
|November | 50.6| 79.5 | 1.74 27.9| 97.1| 256.8| 
[December | 96.2| 80.9] 1.6| 28.5| 104.3] 311.5] 
| January | 100.9] 66.9| 1.5] 26.0 85.8] 281.1] 
|February | 99.5] 50.2 | 1.4| 21.8] 76.5} 249.4| 
|March | 127.6| 86.2| 1.9] 27.3| 173.9] 416.9| 
|Apr 1-15 | 29.7| 28.8| 1.0| 13.6| 72.0| 145.1] 
|Apr 15-30 | 30.3] 33.4| 1.1] 14.2| 86.7| 165.7| 
| May | 72.2| 111.8| 2.3| 29.8| 314.9] 531.0] 
| June | 48.3| 111.4| 2.2| 28.8| 327.2| 517.9] 
| | | | | | | | 
|Total | 968.0 973.1| 21.1] 328.4| 1799.9] 4090.5] 

| | | | | | 


Study MT52 - 250,000 New Acres 
Average Generation - GWH 


- Flood Irrigated 


Hungry Thompson Noxon 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total | 
|---------- |---------- |---------- |---------- |---------- |---------- |---------- | 
| July | 81.9| 92.0] 1.8| 27.9| 164.9| 368.5] 
|Aug 1-15 | 52.6| 33.9] 0.6| 12.6| 40.3] 140.0] 
|Aug 16-31 | 34.6| 29:5) 0.6| 11.8| 37 .1| 113.6| 
|September | 84.9] 76.5| 1.5| 27.6| 97.3 287.8| 
{October = | 58.7| 73.6| 1.8| 29.2| 103.4| 266.7| 
|November | 50.6| 79.5| 1.8| 28.3] 102.9] 263.1| 
|December | 96.2| 80.9| 1.7) 28.9| 108.9| 316.6| 
|January = | 100.9| 66.9] 1.6| 26.5| 89.6| 285.5| 
|February | 99.5| 50.2| 1. 5|| 22.4] 79.7| 253.3 
|March | 127.6| 86.2| 1.9| 27.6| 176.9] 420.2| 
|Apr 1-15 | 29.7| 28.8] 1.0] 13.7| 73.4| 146.6| 
|Apr 15-30 | 30.3| 32.3 1.1| 14.2] 86.3| 164.2| 
| May | 72.2| 111.0] 2.31 29.8 314.2| 529.5| 
| June | 48.3| 110.6| 252 | 28.8| 320.9| oe 
| | | | | | 
|Total | 968.0] 952.0] 21.3] 329.2| a canes 
| | | | 
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Study MT53 - 250,000 New Acres - 94% Sprinkler, 6% Flood 


Average Generation - GWH 


| | Hungry | | | Thompson | Noxon — | 
| Period | Horse pio Kerr | Milltown | Falls | Rapids | Total | 
oes je |---------- |~--------- — ok ae | 
| July | 81.9| 99.0] 2:0 | 28.8] 181.9] 393.6| 
|Aug 1-15 | 52.6| 38.1] 0.7| 13.2 | 44.9| 149.5| 
|Aug 16-31 | 34.6| 32.8| 0.7] 12.4| 40.1| 120.6| 
|September | 84.9| re eae 1.4] 27.4| 95.7 | 288.5| 
[October | 58.7| 73.9] 1.7| 28.7| 97.5] 260: 5| 
[November | 50.6| 79.5] 27 | 27.9| 97.4| 257-21 
|December_ | 96.2| 80.9] 1.6| 28.6| 104.6| 311.9] 
|January | 100.9] 66.9| 1.5 26.0] 86.0| 281.3] 
|February | 99.5| 50).2'| 1.4| 21.8| 76.7| 249.6| 
|March | 127.6| 86.2| 1:9) 23 174.1| 417.1] 
|Apr 1-15 | 29.7| 28.8] 1.0| 13.6| 74 145.2| 
|Apr 15-30 | 30.3] 33.3)| i eae | 14.2| 86 .7| 165.6| 
| May | 72.2 111.8| 2.3) 29.8| 314.9| 531.0] 
| June | 48.3] 111.4| 22) 28.8| 326.8| 517:5| 
| | | | | | | | 
|Total | 968.0| 971.9| 21.1| 328.5| 1799.3] 4088.8 | 
| | | | | | 
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Study MT54 - 250,000 New Acres, 50% Sprinkler, 50% Flood 


Average Generation - GWH 


| | Hungry | | Thompson [| Noxon | | 
| Period | Horse | Kerr | Milltown | Falls | Rapids | Total _ | 
a |—-—------- |---------- pa |----—----- |---------- aa | 
| July | 81.9| 96.0| 1.9| 28.4| 173.9| 382.1] 
|Aug 1-15 | 52.6| 36.2| 0.7 | 13.0 42.8| 145.3) 
|Aug 16-31 | 34.6| 31.3] 0.6| eee 38.7] 117.4| 
|September | 84.9| 77.9| 1.4| 275 96.5| 288.2 | 
[October | 58.7| 73.7 '| 1.8| 28.9| 100.3] 263.4] 
|November | 50.6| 79.5| 1 7i| 28.1| 100.0] 259.9| 
|December | 96.2] 80.9| 1.6| 28.7| 106.6| 314.0] 
|January | 100.9| 66.9| 1.5 26.2| 87.7| 283.2| 
|February | 99.5] 50.2| 1.5] 22:04'| 78.1| 251.4 
|March | 127.6| 86.2| 1.9| 27.9) 175.4] 418.6| 
|Apr 1-15 | 29.7| 28.8| 1.0| 13.7| 72.7 | 145.9| 
|Apr 15-30 | 30.3| 32.9| reall 14.2'| 86.5| 165.0| 
| May | Ueaoe4| 111.5] 253) 29.8| 314.6] 530.4| 
| June | 48.3| Jord | 22 28.8| 324.1] 514.5| 
| | | | | | | | 
|Total | 968.0| 962.9| 2 lkeiZe| 329.0| 1797.9] 4079.0| 

| | | | | | | 
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APPENDIX B 


Monthly Generation at Hungry Horse Powerplant 
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APPENDIX D 


Monthly Generation at Milltown Powerplant 
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1980 LEVEL DEPLETIONS 


CLARK FORK RIVER OPERATION STUDY MT06 
TOTAL ENERGY IN GIGAWATT—-HOURS 
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MILLTOWN POWERPLANT GENERATION 


30K FLOOD 


CLARK FORK RIVER OPERATION STUDY MT12 
TOTAL ENERGY IN GIGAWATT-HOURS 


APR APR MAY JUN SUM 
16-30 01-31 01-30 


01-15 


FEB 
01-28 01-31 


JAN 


AUG AUG SEP oct NOV DEC 
16-31 01-30 01-31 01-30 01-31 01-31 


01-15 


JUL 
01-31 


YEAR 


20.4 


2.2 
2.2 
2.2 
2.2 


2.3 
2.3 


1.1 
1.1 


2.0 


1.1 0.8 


1.3 


1.1 
0.6 
0.6 
0.4 
0.6 
0.7 
0.5 
0.5 
0.5 
0.5 
0.8 


25:3 
2.3 
1.7 
0.9 
2.3 
2.3 


1929 
1930 


20.6 


1.1 


2.0 


1.5 
1.7 


1.3 
0.8 
1.0 
1.4 


19.3 


1.1 
1.1 
1.1 
1.1 
net 


0.6 
0.3 
0.6 


1931 


15.9 


2.3 


1.5 


2.3 
1.5 


1.5 


1932 


2.2 


0.9 
1.1 
0.7 


0.7 
2.0 
1.2 


1.1 
2.3 
1.3 


1.1 


1.2 


1933 


17.9 


24.4 


2.3 


1.5 


0.7 


1934 


18.0 


2.2 


1.4 


0.7 
1.1 


1.7 
2.1 
1.6 


1935 


17.2 


2.3 
2.3 


1.1 


0.4 


1936 


16.0 


° 


1.2 1.1 0.7 0.9 6 


1.0 


0.5 


1937 
1938 


15.8 
20.3 


e 


1.2 
1.0 


0.8 
0.4 


2.3 


2.3 


1.1 


. 


0.9 


1.2 


1939 


2 18.2 


2.2 


. 


1940 


15.5 


1.1 
1.1 


1.5 


1.3 
1.5 
1.3 


1941 


2.3 5 18.9 


1.1 


1.1 
2.0 


0.5 : 


2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 


1942 


20.8 


2.2 


1.6 5 


1943 


20.9 


2.3 


1944 


19.1 


2.0 


1945 
1946 


20.6 


1.3 
2.0 
1.8 


1.4 


2.2 
2.1 


24.7 


: Pek 
1.1 1.1 


2.0 


2.2 


2.3 


1947 
1948 


24.9 


2.0 


22.7 


2.2 


1949 
1950 
1951 
1952 
1953 


3 2.3 : 21.2 
1.1 


2.2 
2.1 


25.7 


1.8 
1.5 


2.2 


1.8 


A ‘ 2.2 
2.3 


2.3 
2.3 


24.3 


20.8 


1.6 
1.6 


0.9 


1.0 


2.3 


21.7 


1.1 


1.3 


1.5 


1954 
1955 
1956 


20.9 


2.2 


2.3 


. 1.1 Z 
1.7 1.2 


° 


2.3 5 ‘ 


263 
2.3 


23.1 


1.1 
1.1 


1.1 
1.1 


22.2 


, 2.0 
1.7 


1.7 


1.6 


1957 
1958 
1959 
1960 
1961 


20.9 


2.2 
2.2 


1.3 
1.6 
1.6 


1.6 


2.2 
2.3 
1.3 
1.3 


2.3 
2.3 


24.0 


2.3 
2.3 


1.1 


2.0 
1.8 
1.3 
1.2 
1.3 
1.3 
2<3 
1.8 
1.4 
1.7 
2.2 


2.3 
1.5 
1.6 
2.0 


° 


25.2 


Led 


2.3 
1.6 


2.2 
1.6 
£:5 


0.9 
0.5 


2.3 


21.1 


1.6 
1.4 


Zt 


é 2.3 é 20.0 


1st 


1.1 
1.1 
Let 
1.1 


2.3 


0.5 


1962 


23.5 


2.0 


1.5 
1.8 
2.2 


2.3 
2.3 


1963 


20.4 


1.1 


2.1 
2.3 
1.7 


2.3 


1.2 
2.3 
1.9 


1964 
1965 
1966 


25.4 


2.0 
1.5 
1.4 
2.0 
1.9 


1.9 


1.2 


2.3 
2.3 
2.3 
2.3 
223 
2.3 
2:3 
2.3 
2.3 
1.4 
23 


2.73 


25.3 
20.3 


2.3 : 


1.1 
1.1 


1.1 
1.1 


2.1 
2.1 


1967 
1968 
1969 
1970 


24.3 


1.7 
1.7 


2.2 
2.3 
2.1 


25.4 


1.1 


0.8 


. 


22.5 


2.3 


e 


2.1 


23.9 


1.9 2.0 


1971 


23.1 


: 2.2 
2.2 


1.7 5 2 1.7 Z 
2.2 1.6 
2.2 


1972 
1973 
1974 


22.9 


1.3 


: 


0.4 


20.0 


2.2 : 


1.5 


21.0 


1975 
1976 
1977 


26.6 


: PSP} : 


23.2 


° ° 


20:3 
1.1 


19.2 


1978 


21.4 


x . - : A 1.5 A < . . 
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MILLTOWN POWERPLANT GENERATION 
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30K 


CLARK FORK RIVER OPERATION STUDY MT13 
TOTAL ENERGY IN GIGAWATT-—HOURS 


AUG AUG SEP oct NOV DEC JAN FEB APR APR MAY JUN SUM 
16-31 01-30 01-31 01-30 01-31 01-31 01-28 01-15 01-31 01-30 


01-15 


JUL 
01-31 


YEAR 


16-30 


01-31 


20.4 


1.0 
1.3 


Lok 
0.6 
0.6 
0.5 
0.6 
0.7 
0.5 
0.5 
0.5 
0.5 


2.3 
2.3 
1.8 
0.9 
2.3 
2.3 


1929 
1930 
1931 


20.6 


0.9 
1.1 


1.4 a ; 


1.7 


0.5 
0.6 


19.3 


2.2 
2.2 
2.2 
2.2 


2.3 
2.3 


0.9 
1.1 


1.6" 
1.7 


1.0 


1.5 
1.0 
1.4 
2.2 
1.5 
1.2 


15.9 


1.0 


1.0 
1.0 
2.3 
1.3 
1.0 
1.1 
1.0 


1932 
1933 


17.9 


2.0 
1.2 
0.8 


1.4 
0.9 


24.4 


2.3 


2.3 
1.2 
1.0 


i) 
1.4 


0.7 
0.5 


1934 
1935 
1936 
1937 


18.0 
17.1 


3 2.3 6 


. 


1.7 
2.1 
1.6 
1.4 
2.3 
2.0 
1.2 
1.6 


1.7 


16.0 


0.5 z z 


0.4 
0.8 


15.7 


0.7 


1938 


20.3 


1.2 


: 


° 


1939 
1940 
1941 
1942 


18.2 


1.2 
1.5 


0.4 


15.5 
18.9 


2.3 5 


: 


1.2 


1.3 


0.8 


0.3 
0.5 
0.6 
0.9 


1.5 


20.7 


1.3 : : a 5 E : e 
1.1 


1.7 


2.3 
2.3 
2.3 
2.3 
2.3 


2.3 


1943 


20.8 


1.0 1.5 


1944 
1945 


19.1 


20.6 


a é 5 a 2.2 
2.2 


0.6 2 


1946 
1947 
1948 


24.7 


2.2 


2.2 


2.3 
2.2 
1.9 


0.9 


24.9 


1.8 


1.1 


22.6 


5 é 3 3 2.2 
2.2 


1.2 


1.4 


1.5 


1949 


21.2 


2.3 


1.3 


. . . 


2.3 
2.3 


1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 


25.6 


1.1 


1.5 


1.5 
1.5 


1.1 
1.2 


2.1 


24.3 


1.1 


2.3 és 1.1 : 2.3 < 1.8 . 


233 
2.3 


20.7 


2.2 
2.2 
2.512 


2.3 


1.5 1.3 


0.7 


1.0 


21.7 


1.1 


20.9 


1.6 


i 1.0 


2.3 
2.3 
2.3 
2.3 


23.0 


2.3 


22.2 


2.2 
2.2 
2.2 


1.1 


0.9 5 3 


20.8 


1.3 5 


0.6 : . 


1958 
1959 
1960 
1961 


23.9 


2.0 
2.2 


° ° e 


2.3 
2.3 
2.3 
2.1 
2.3 


2.3 


25.2 


2.3 


° 


0.9 


21.0 


0.5 
1.0 


20.0 


2.2 


° 


2.0 
1.6 


. 


1.6 


1962 
1963 
1964 
1965 


23.5 


1.3 
2.3 


1.8 


0.8 
0.7 


20.4 


1.2 
2.0 


25.4 


2.2 
2.2 


e 


2.2 


° 


1.1 


2.3 
2.3 
2.3 
2.3 
2.3 
2.3 


25.3 


2.3 
2.3 


2.2 2.3 


1.22 


1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 


20.2 


2.2 
2.2 


2.2 


24.3 


2.3 


1.5 


25.4 


1.6 
1.5 


1.1 5 


0.8 


22.5 
23.9 


2.0 


1.8 
1.8 


° 


2.1 


1.9 


1.7 


0.8 


1.0 


2.3 
2.3 
2:3 


23.1 
22.8 


1.7 


1.3 


1.1 


1.1 


° 


20.0 


2.2 


1.4 


1.5 


1.5 
2:3 


1974 
1975 
1976 
1977 
1978 


21.0 


2.3 
2.2 


1.2 


26.6 


1.6 


2:23 
2.3 
1.2 


23.2 


19.2 


21.4 


3 é Z 1.9 . ; 5 


AVG 
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MILLTOWN POWERPLANT GENERATION 


50/50 


30K 


CLARK FORK RIVER OPERATION STUDY MT14 
TOTAL ENERGY IN GIGAWATT—HOURS 


APR APR MAY JUN SUM 
16-30 01-31 01-30 


01-15 


FEB 
01-28 01-31 


JAN 


AUG AUG SEP oct NOV DEC 
16-31 01-30 01-31 01-30 01-31 01-31 


01-15 


JUL 
01-31 


YEAR 


20.4 


2.2 
2.2 
2.2 


2.3 1.1 1.1 2.3 


0.6 


1.7 
1.3 


1.0 


1.1 
0.6 
0.6 
0.5 
0.6 


2.3 
2.3 
1.7 
0.9 
2.3 
2.3 


1929 
1930 
1931 


20.6 


1.4 


1.5 


0.5 


19.3 
15.9 


1.1 


1.2 
1.0 


25.2 


1932 


: . 2.3 : 17.9 
24.4 


2.0 


0.6 


1933 


2.3 


0.5 


1934 


18.0 


1.7 
2.1 
1.6 
1.4 
2.3 


1935 
1936 


17.1 


0.9 é 1.0 : A 1.7 2 : 
1.1 


16.0 


2.2 


0.5 


1937 


15.7 


0.9 2.3 


0.4 3 


0.9 


1938 


20.3 


23 


1.2 
1.2 
1.5 


125 : 


1.0 


1939 
1940 
1941 


18.2 


2.2 


0.4 


de=2 
1.6 
2.3 
2.3 
2.3 
2.3 
223 
2.3 
223 


15.5 


° . ° ° 


Lod 
1.5 


18.9 


0.5 : 5 5 


1942 


20.8 


2.2 


e 


1943 


5 20.8 
19.1 


° ° e . e . 


1944 


0.8 : 


1945 
1946 


20.6 


24.7 


1.1 


1.1 


2.0 


2.1 


0.6 


1947 
1948 


24.9 


2.2 
2.2 
2.2 


2.3 


2.2 1.8 


2.0 


22.6 


1.6 


1949 
1950 
1951 


21.2 
25.7 


° 


1.1 


2.2 
1.8 


2.3 5 5 . 
2.3 


2.3 
2.3 


2.0 
1.5 
£35 


1.5 


3 2.3 2.2 24.3 
2.3 


0.8 


1952 
1953 
1954 


20.7 


: A 1.4 3 : 
1.5 
1.7 


21.7 


1.3 


1.6 


1.6 
1.4 


2.3 Z é 


2:3 
2233 


20.9 


2.2 
2.2 


1.3 1.1 


1.3 


1955 
1956 
1957 
1958 


23.0 


22.2 


2.3 
2.3 


20.8 


2.0 
1.8 


1.6 
2.0 


23.9 


2.3 : 
2.2 
2.2 
2.2 


2.3 


1.6 


2.2 


2.3 


233 
223 
2.3 


1959 
1960 
1961 


25.2 


° 


2.3 
1.3 


1.3 


21.1 


1.1 


° 


0.5 


20.0 
23.5 


2.3 


2.3 
1.4 
2.1 
2.3 
1.7 


2.0 


1.6 


1.0 


2at 
2:3 
2.3 


1962 


1.1 


1.2 
2.3 


1963 


20.4 


1.1 
1.1 


2.3 
1.8 


0.9 1.8 


1964 
1965 
1966 


25.4 


° 


2.0 
1.5 


Pane | 
2.3 
2-3 
2.3 


25.3 


2.2 
2.2 


I. 


2.3 5 
1.5 


20.2 


2.3 


1.1 


1.4 5 


1967 
1968 
1969 
1970 
1971 


24.3 


° 


2.1 


1.7 
1.6 


25.4 


2.3 


1.9 
1.4 


2.1 


22.5 


1.1 3 : 


2.3 : : : . 5 


2.3 
2.3 


23.9 


‘ : : 1.5 
1.8 
1.6 


23.1 


2.3 
1.7 


1.5 
1.3 


° . ° 


° 


1972 


22.8 


. ° ° ° ° 


2.3 
1.4 


1973 
1974 
1975 
1976 
1977 
1978 


20.0 


2x2 


1.4 


1.6 


21.0 


° 


2.3 


1.2 
1.2 


2.3 
2.3 
2°53 
L2 


26.6 


S 2.0 : : 7 . 
1.4 


° 


23.2 


2.3 


1.5 


° 


19.2 


° 


21.4 


2.3 


: 2 A . 3 ; 1.4 3 
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CLARK FORK RIVER OPERATION STUDY MT21 
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60K FLOOD 


CLARK FORK RIVER OPERATION STUDY MT22 
TOTAL ENERGY IN GIGAWATT-—HOURS 
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MILLTOWN POWERPLANT GENERATION - 


CLARK FORK RIVER OPERATION STUDY MT23 —- 60K 94/06 
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GWH 


MILLTOWN POWERPLANT GENERATION 


120K FLOOD 


CLARK FORK RIVER OPERATION STUDY MT32 
TOTAL ENERGY IN GIGAWATT-—HOURS 


SUM 


MAY 


01-31 


APR 


16-30 


APR 


AUG AUG SEP oct NOV DEC JAN FEB 
16-31 01-30 01-31 01-30 01-31 01-31 01-28 01-15 


01-15 


JUL 
01-31 


YEAR 


01-30 


01-31 


20.7 


2.2 
2.2 


2.3 


0.6 


0.8 


1.2 


1.5 
1.8 


1.0 
1.3 


1.1 
0.5 
0.5 
0.4 
0.5 
0.6 
0.4 
0.4 


0.4 


2.3 
2.1 
1.4 
0.6 
2.0 
2.3 
1.3 


1929 
1930 
1931 


20.5 


0.4 
0.6 


18.9 


1.1 


1.1 


1.5 
1.0 
1.5 
2.2 


15.7 


2.2 
2.2 
2.2 
2.2 


2.3 
2.3 


1.7. 
1.6 
2.3 


1.0 


1.3 
1.8 


1.0 
1.4 


1932 
1933 


17.8 
24.3 


2.0 
1.2 
0.9 


2.3 
1.3 
1.1 


0.5 
0.6 
0.4 


2.3 
1.4 


1934 


17.8 


23.3 


1935 
1936 


16.9 


1.7 


. 1.1 
1.2 


° 


1.1 


1.8 
1.2 


15.7 


2.2 
2.2 


1.2 


0.4 
0.3 


1937 
1938 


15.5 


S é 1.0 A 
1.1 


° 


0.8 
0.4 


1.1 
2.3 
1.6 
0.9 


20.4 


1.0 
0.8 
1.2 


1939 
1940 
1941 
1942 


: . 18.0 
15.2 


1.3 
1.4 
1.5 


0.4 


12 


18.7 


1.5 


2 
23 


20.9 
21.0 
19.2 
20.7 


24.6 


2.2 
2.2 
2.2 
2.2 


2.2 


2.3 
2.3 
2.3 


0.8 
0.9 


1.4 
1.0 


1.5 
1.2 
1.2 
1.6 


0.5 
0.9 
0.8 
0.6 


Val 
0.8 


1943 


1.0 


1.7 


1.4 


1.4 


2.3 
2.3 
2.3 
2.2 
2.3 
223 
2.1 
2.3 
2.3 
2.3 
2.3 
2.3 
223 


2.3 


1944 


1.4 


1945 


2.0 
2.3 


1.3 
2.0 


2.3 
2.0 


1.5 
2.3 
2.3 


0.6 


1946 
1947 


1.9 


2.2 
2.2 


25.0 


1.4 
1.5 
2.0 
1.5 


1948 
1949 
1950 
1951 
1952 
1953 
1954 


22.9 


2.2 
2.2 


2.1 


1.3 
1.3 
1.9 
1.6 
1.8 
1.4 


1.6 
2.2 
2.1 
1.5 
1.6 


1.7 
2.2 
2.3 
1.5 
1.6 
1.8 
1.8 
1.8 
1.8 
1.9 


0.6 


21.1 


1.1 
1.1 
1.1 
1.1 


1.1 
1.1 


1.4 
2.2 
1.8 
1.5 
1.6 


1.5 
1.9 
2.2 
1.4 


0.6 


25.8 


2.2 
2.2 
2.2 
2.2 


2.3 
2.3 
2.3 
2.3 


2.3 
1.9 


1.2 
1.1 


1.1 
1.1 


24.5 


20.9 


21.8 


1.8 1.1 


1.6 


1.0 
0.8 


0.9 


21.0 


2.2 
2.2 
2.2 


1.1 


1.7 
1.7 


1.6 
1.4 
1.6 
1.4 


1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 


23.2 


2.3 


1.1 


2.3 


° 


1.1 


22.3 


1.8 
1.6 
2.1 
2.2 
1.7 
1.6 
1.9 
1.6 
1.9 
2.2 
1.5 
2.1 
2.2 
1.8 


0.8 


1.0 


20.7 


22 
2.2 


1.1 


1.1 


2.1 


24.0 


2.3 
2.3 
2.3 


2.3 


1.8 
1.4 


2.3 


25.1 


252 
2.2 


Ld 
1.6 


2.3 


1.6 


. 


2.3 
2.0 
1.8 
2.3 
2.3 
2.3 
2.3 
2.0 
2.3 


21.0 


1.4 


1.6 
12) 
2.0 
1.7 
2.0 


19.8 


1.3 


° 


23.5 


23.2 
2.2 


2.3 


2.0 


1.8 


20.5 


1.1 


1.7 


1964 
1965 
1966 
1967 
1968 


25.4 


2.2 


2.3 


1.1 


2.2 
2.3 


2.0 


2.3 
1.9 


2.3 
2.0 
1.5 
1.8 
1.8 
1.6 


25.4 


1.5 


. ° 


0.5 


20.1 


2.2 
2.2 
2.2 


. 


24.3 


2.0 
1.9 
1.5 
2.0 
1.5 
1.3 
1.5 


1.8 
2.2 
1.5 


2.2 
2.3 
2.1 


. 


25.4 


1.0 


2.3 
ey 
2.2 
2.3 
1.8 


2.3 
2.3 
2.3 
2.3 


1969 
1970 
1971 


22.6 


Lal 


24.0 


1.9 


23.2 


1.1 


1.8 


1972 


23.1 


23 
1.1 
223 
2.3 


1973 
1974 
1975 
1976 
1977 
1978 


19.8 


oad 


5 : 1.3 5 


21.1 


1.5 2 


26.6 


23.4 


223 
0.8 


18.9 


21.4 


: 1.5 


2.0 
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— GWH 


MILLTOWN POWERPLANT GENERATION 


94/06 


120K 


CLARK FORK RIVER OPERATION STUDY MT33 


TOTAL ENERGY 


IN GIGAWATT—HOURS 


SUM 


JUN 


01-30 


MAY 


01-31 


APR 


16-30 


APR 


AUG SEP oct NOV DEC JAN FEB 
01-30 01-31 01-30 01-31 01-31 01-28 01-15 


16-31 


JUL AUG 
01-15 


01-31 


YEAR 


01-31 


20.4 


2.2 
232 
2.2 


2.3 
2.3 
2.3 


1.1 
1.1 
0.9 


0.9 
1.4 
1.0 
1.1 
2.3 
1.3 
1.0 


1.3 


1.5 


2.3 
2.3 


1929 
1930 


20.5 
19.0 


15.6 


2.0 1.1 


2.0 


0.6 


1.3 
1.1 
1.1 
2.3 


0.8 
221 
2.3 


1931 


1.1 


1.7 


1.0 
0.7 
2.0 
1.2 


0.8 


1.0 


0.4 


1932 
1933 


17.7 
24.3 


2.2 


0.9 
1.1 


1.5 
2.3 
1.5 
1.7 


0.5 


0.6 


2.3 


1.1 


1.4 


° 


1934 


17.7 


2.2 


1.1 


. 


0.7 


0.5 


1.5 
2.0 
1.4 
1.2 
233 


1935 
1936 


16.9 


2.2 


Let 


: 1.0 


1.2 


e 


15.7 


° 


1.1 


1937 


1.0 . 1.0 5 2.3 : 15.5 


0.9 


° 


0.4 


1938 


20.2 


2.2 


1.0 


1.3 
1.2 


1939 


17.9 


2.3 
2.2 


1.1 


: 0.4 : 5 
0.4 


1.8 
1.0 


1940 
1941 


15.2 


. 


1.2 
1.4 


1.2 


18.7 


1.1 


1.1 
1.0 


2.0 


1.5 
1.6 


1.3 


2.3 
2.3 


1942 


20.7 


1.5 
1.1 


1.6 


. 


1943 


20.8 


1.0 


1944 


19.0 


2.2 


1.3 


2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.3 
2633 
2.3 


1945 


20.5 


° 


2 2.3 
1.1 2.3 2.2 


1.1 


1946 


24.6 


2.0 is 


2.2 
1.2 
1.2 
1.8 


V7 
1.7 


1.5 


1947 


24.8 


2.0 
1.4 
1.4 
2.2 
1.8 
1.4 
1.6 
1.3 
2.3 


2.1 
1.9 
1.6 


2.2 
1.9 
1.6 


1948 


22.6 


1949 


21.1 


2.3 
1.9 


1.1 


1950 
1951 


25.7 


2.2 
2.2 
2.2 


1.1 


1.1 


2.0 


2.3 


1.2 


24.3 


1.1 


1.5 


1.5 
1.8 
1.3 
1.3 
1.7 
1.2 


2.1 


1.4 


2.2 
1.4 
1.5 


0.7 


1952 


20.6 


2.3 
2.3 


1.5 
1.5 


0.7 


1953 
1954 


21.6 


1.1 
1.1 
1.1 


1.3 
2.3 
2.0 


1.6 


2.3 
2.3 
2.3 
2.3 
2.2 
2.3 
22:3 
P34 


20.8 


1.1 
1:.2 
1.1 
1.1 
1.1 


1.1 
1.2 


1.4 


1.7 


1.0 
0.8 
0.8 


0.9 
1.1 
1.0 


1955 
1956 
1957 


23.0 


1.7 


1.4 


22.1 


20.7 


2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


2.3 
2.3 


2.3 
2.3 


hee | 


1.4 


1958 


23.8 


1.1 


1.6 
1.6 
1.6 
1.5 
2.0 


2.3 


1959 


25.1 


1.8 


1.3 


2.2 


2.3 


2.0 


1960 
1961 


20.9 


2.3 
2.3 
2.3 


1.5 
1.8 
1.5 
1.8 
2.2 
1.5 


19.7 


1.1 
1.1 


1.8 1.1 
2.3 1.1 


1.2 


1.3 


2.3 
253 
2.3 


1962 


23.4 


° 


0.7 


1963 
1964 


20.3 


2.3 
1.9 


1.9 
2.3 


0.6 


25.3 


2.2 
2.2 


1.1 


2.0 
1.5 


2.3 
1.8 


2.0 
2.2 


1965 
1966 


25.3 
20.1 


2.3 
2.3 


1.1 


5 ae 


2.3 


0.6 


2.3 
2.2 


0.6 


1967 


24.2 


1.1 & 


° 


2.3 


23 
2.3 
253 
2.3 
253 
2.3 
L3 
223 


1968 


25.4 


2.2 
222 


2.3 


1.9 


1969 
1970 
1971 
1972 


22.4 


e 


2.1 . s 
2.1 


23.8 


. 


2.1 


2.0 


° ° 


23.0 


2.3 
2.3 


22.8 


1973 


19.8 


1974 


20.9 


2.3 


1975 
1976 


26.6 


: Z 2.0 z ‘ 


2.3 
253 


23.2 
18.9 


2.3 


° 


1977 
1978 


= 5 . . ° ° 


1.0 


21.3 


e 


= é > . . ° ° 
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GWH 


MILLTOWN POWERPLANT GENERATION 


50/50 


120K 


CLARK FORK RIVER OPERATION STUDY MT34 
TOTAL ENERGY IN GIGAWATT-HOURS 


JUL AUG AUG SEP oct NOV DEC JAN FEB APR APR MAY JUN SUM 
01-15 16-31 01-30 01-31 01-30 01-31 01-31 01-28 01-15 16-30 01-30 


01-31 


YEAR 


01-31 


01-31 


20.5 


2.2 
2.2 
2.1 
2.2 
2.2 
2.2 


° 


0.9 


1.1 
0.6 
0.5 
0.4 
0.5 
0.6 
0.5 
0.5 
0.5 
0.4 


2.3 
212 
1.5 


0.7 


1929 
1930 


20.5 


1.1 . 


2.0 


2.0 


Wea) 
1.4 


1.4 


19.0 


1.0 


1.7 
1.1 
1.3 


0.8 


1931 


15.6 


1.1 
2.3 
1.3 
1.0 


0.3 


1932 


17.7 


1.1 


1.6 
2.3 
1.5 
1.7 


0.7 
2.0 
1.2 


0.8 


2.2 
1.5 
Ls 
1.2 
1.0 
1.6 
1.2 
1.2 
1.5 
1.7 


2.1 
2.3 
1.4 


1933 


24.3 


2.3 


1.1 


2.3 
1.4 
1.1 


1934 


17.8 


0.7 
1.1 
0.7 
1.2 
0.9 
0.8 


1935 
1936 


16.9 


2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


1.0 
1.2 
1.0 
1.5 
1.3 
5} 
1.5 
1.3 


0.4 
0.4 
0.3 


1.9 
1.3 
1.2 
2.3 


15.7 


. 


1937 
1938 


15.5 


20.3 


2.3 


0.4 


1939 


18.0 


5 1.1 


1.2 


0.4 


1.7 
0.9 


1940 
1941 


15.2 


18.7 


1.4 


0.5 


0.4 


2.3 
2.3 
2:93 
2:33 


1942 
1943 


20.8 


1.5 


1.6 
1.4 


1.1 


0.7 


20.9 


1.3 


0.8 


1944 
1945 


19.1 


1.3 


1.2 
1.2 
1.6 
1.7 


0.8 


20.6 


2.2 
2.2 
2.2 
2.2 
2.2 


2.2 


0.7 
0.9 
1.1 
0.6 
1.1 
1.1 


1946 


24.6 


2.3 


2.3 
2.3 
1.9 


0.6 
0.9 


2133 
2.3 
2.3 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 


1947 


24.9 


2.1 


1.8 


2.0 
1.4 
1.4 


2.2 


2.2 
1.9 
1.6 


1948 
1949 


22.7 


1.5 
2.0 
1.5 
1.5 


1.7 


1.1 


21.1 


1.3 
1.8 
1.5 
1.8 
1.4 
1.3 
1.7 
1.2 


1.9 


1950 
1951 


25.7 


2.3 
1.9 
1.7 


2.2 
2.1 
1.5 


2.2 


Ts2 


24.4 


2.2 


1.8 
1.4 
1.6 
1.4 
2.3 
1.8 


1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 


20.8 


0.7 ; 


1.0 
0.9 


21.7 


Z's2 
2.2 
2.2 
2.2 
2.2 


2.3 


1.6 
1.6 
157 
1.7 
1.6 
Zl 


2.2 
1.7 


1.6 


20.9 


1.1 


1.3 
2.3 
2.1 


1.2 
1.2 
1.4 


1.8 


1.0 


23.1 


2.3 


1.1 


1.5 
1.4 


1.1 
1.0 


2.3 
253 
2al 


22.2 


° 


Lod 
1.8 


0.8 


20.7 


1.1 


2.0 
1.8 
1.3 


23.9 


2.3 


1.1 


2.3 
2.3 
1.6 


1.6 
1.6 
1.6 


2.3 
2:33 
1.4 


2.0 
1.5 


1.3 


2.3 
Pi SE! 
2.1 
1.9 
2.3 
2.3 
2.3 
2.3 
2.1 
2.3 


25.1 


2.3 
1.5 


20.9 


223 é 


19.7 


0.8 
0.6 
0.9 


0.9 
0.7 
1.0 


23.5 


1.7 


1963 


20.4 


° 


2.3 
1.9 


1.6 


1.6 


1964 
1965 
1966 
1967 
1968 


25.3 


2.2 


1.1 


2.2 
2.3 


2.0 
1.5 


2.2 
1.5 
2.1 
2.2 
1.8 


2.3 
1.5 


25.4 


1.1 


2.0 


20.1 


2.2 
2.2 
2.2 


e 


1.7 


1.0 


24.3 


Let 


2.3 
2.3 
1.7 
2.1 


2.0 


1.8 


25.4 


2.3 


1.1 


1.5 


2.3 
2.1 


1.0 


223 
25:3 


2.3 


1969 
1970 
1971 


22.5 


° 


1.4 
2.0 


1.6 


23.9 


23.1 


23 . z : a 5 a 
2:3 


19.52 
2.3 


1972 
1973 
1974 


. 1.3 1.7 é : : 22.9 
1.5 2.2 


e 


19.8 


2.2 


21.0 
26.6 


: 1.5 , 5 : 


1975 
1976 
1977 
1978 


. 


23 


23.3 


1.1 


5 5 Die. * 


0.9 


18.9 


21.3 
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GWH 


MILLTOWN POWERPLANT GENERATION 


200K SPRINKLER 


CLARK FORK RIVER OPERATION STUDY MT41 


TOTAL ENERGY IN GIGAWATT-HOURS 


AUG AUG SEP oct NOV DEC JAN FEB APR APR MAY JUN SUM 
16-31 01-30 01-31 01-30 01-31 01-31 01-28 01-15 16-30 01-31 01-30 


01-15 


JUL 
01-31 


YEAR 


01-31 


20.4 


2.3 
2.3 
2.3 
2.3 
2.3 


1.1 
1.1 
0.9 


2.3 
2.0 
1.6 


1.1 


. 


1.2 1.7 


1.1 
0.5 
0.5 
0.3 


2.3 
2.1 
1.4 
0.6 


1929 
1930 
1931 


20.3 


2.2 
2.1 
2.2 
2.2 
2.2 
Pree 
2.2 
2.2 
2.2 
2.2 


1.1 


1.4 


18.7 


0.9 
1.1 
1.1 


1.1 


1.2 


° 


1.0 


0.5 


15.4 


1.6 
2.3 
1.5 


1932 


17.5 


0.9 
1.1 


0.7 
2.0 
1.2 


1.1 
2.3 
1.3 


1.1 
2:33 
1.4 


° 


2.3 
1.4 
1.8 
1.3 
1.1 
253 
1.7 
0.9 
1.3 
2.3 
2.3 
2.3 


1933 


e 


0.6 


0.6 
0.4 


1934 


24.2 


17.5 
16.7 


1.5 


1935 
1936 


1.1 2.3 


0.9 


1.1 
0.8 


La2 


0.4 


15.5 


2.3 


1.2 


Li..2 


1937 


15.3 
20.1 


1938 
1939 


17.7 


152 


1940 
1941 


14.9 


1.1 


1.2 
1.1 
1.5 


18.4 


1942 


20.6 


. 


. 


< 1.5 


1.6 


1943 


20.7 


1944 


18.9 


2.2 
2.2 
2.2 
2.2 
2.2 


2.3 


i 1.0 


1945 


20.4 


1.1 


2.0 
1.8 
1.4 
1.5 
2.0 


1.8 
2.2 


1.2 


2.3 


2.3 
253 


1946 


24.5 


2.3 


1.1 


2.3 
2.0 
2.0 


2.3 
2.0 
1.4 


2.2 


1.5 


1947 


24.7 


5 0.9 5 A 


23 
2.3 


al 


1948 


22.6 


1949 


20.9 


ya 
1.1 


1.1 
1.1 
1.1 


5 1.5 7 1.6 ‘ a 5 
2.3 
1.9 


1950 
1951 


25.6 


2.2 


2.3 


1.1 
0.7 


2.3 


24.3 


2.2 


2.1 


24.3 
2.3 
25.3 
2.3 
23 
253 
2h! 


2.3 


1952 
1953 


20.6 


2.3 


1.5 


1-5 
1.6 


21.5 


io] 


1.3 . A 
1.3 


1.6 
123 
2.3 


1.6 


1954 


20.7 


2.3 
2.0 


0.8 
0.8 


1955 
1956 
1957 
1958 
1959 
1960 
1961 


23.0 


1.1 


1.1 
1.1 


1.2 


1.0 


22.0 


2.2 


2.3 


1.4 


20.5 


1.1 


2.3 


1.6 
1.6 
1.6 
1.5 
2.0 
1.2 


2.0 
1.5 


. . 


23.8 


2.0 
1.8 
1.3 
1.2 
1.3 
1.4 
2.3 
1.8 


2.2 
2.3 
1.4 


2:3 


25.0 


2.2 


a3 
2.1 


20.7 
19.5 


1.1 
1.1 


1.6 
1.8 
2.3 
1.4 
2.1 
2.3 


: 1.5 


0.4 


2.2 
2.2 


2.3 


2.3 


L.1 
1.1 


1.6 


1.8 
2.3 
27:3 


1962 


23.3 


5 1.8 
1.3 


0.6 


1963 


20.2 


5 a 
1.1 


1.5 


. 


1964 
1965 
1966 
1967 


25.2 


2.2 
2.2 


2.3 
2.3 


1.1 
1.1 


2.2 


23 
2:3 
2.1 
263 
2e:3 
27.3 
2.3 
23 
2.3 
ae 


25.3 


1.9 


2.2 
1.5 
2.1 
2.2 
1.8 


2.3 
1.5 
2.2 
2.3 


19.9 


24.1 


2.3 
2.3 


2.2 


1968 


25.3 


2.2 


1.9 


1.7 
1.6 


1969 


22.3 


. . 


1.0 


1970 
1971 


23.7 


1.1 


2.1 
2.3 
1.7 
2.2 


2.0 
1.5 


1.3 


1.7 
45.57, 


22.9 


1.8 
1.6 


1.9 


1972 


22.7 


° 


1973 
1974 


19.6 


° 


1.1 


1.4 
2.3 


20.8 


1.2 
2.0 


: 4 é S 1.4 
2.3 


2:3 
2.3 


1975 
1976 


26.6 


. 


N 


1977 
1978 


° 


21.1 
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MILLTOWN POWERPLANT GENERATION — GWH 


200K FLOOD 


CLARK FORK RIVER OPERATION STUDY MT42 
TOTAL ENERGY IN GIGAWATT-HOURS 


SUM 


JUN 
01-30 


MAY 


01-31 


APR 


16-30 


APR 


01-15 


FEB 
01-28 


AUG AUG SEP oct NOV DEC JAN 
16-31 01-30 01-31 01-30 01-31 01-31 


01-15 


JUL 
01-31 


YEAR 


01-31 


20.8 


2:2 


2.3 


. e 


2.1 


2.0 


1.1 


2.3 
1.8 
Eee 
0.3 


1929 
1930 


20.3 


1.6 


0.5 
0.2 


18.5 
15.5 


2.3 


1.0 


1.1 
1.1 


0.4 
0.3 


1931 


2.2 


1932 


17.6 


0.5 
0.4 


Lew 
2.3 
1.0 
1.5 


1933 


24.2 


2.3 ‘ 3 


1.2 


1934 


17.6 
16.7 


eye 


2.3 


1.6 2 ‘ 
1.1 


1.3 


0.3 


1935 


5 : 1.1 : 


1936 


: : 15.5 
2.3 


1.3 ; : 


0.8 
2.3 
1.4 
0.6 
0.9 
2.3 
2.3 


23, 


1937 


15.4 


2.2 


1.1 


2.3 


1.2 


0.3 


1938 


20.5 
17.8 


1.6 
1.4 


0.6 
0.3 
0.2 


0.3 


0.7 


1939 


1940 
1941 


14.9 


1.6 


. 


18.5 


1.2 


1.6 


1942 


21.0 


2.2 
2.2 


2.3 


. 


1943 
1944 


21.2 


. 


19.3 


0.8 


2.1 


15 


1.7 


1945 


20.8 


1.1 


1.3 


1.5 
1.9 


2.3 
1.3 


1.6 


0.6 


Dine 
2.0 
2-3 
2.3 


1946 
1947 
1948 


24.2 


. 


2.1 


a heey] 


24.9 


2.1 


23.0 


2.2 
2.2 


1.5 


1949 
1950 


1951 


20.9 


2.3 


1.7 s 


1.8 


25.9 


223 5 4 fe : 
2.3 
2.1 


2:3 
2.3 


24.6 


1.5 
1.6 


1.8 


1.9 
1.5 


1.5 
1.7 


1952 
1953 


20.9 


1.6 
1.6 


21.9 


1.1 


1954 


21.1 


. 


1955 
1956 


23.3 


2.3 1.7 
1.3 2.1 


1.8 


1.6 


2is3 


22.4 


2.2 


1.1 2.3 


1.1 
1.1 


1.5 
1.4 
1.7 


1.7 
1.6 


1.9 
1.9 


2.3 


253 
1.8 


1957 
1958 
1959 
1960 
1961 
1962 


20.5 


2.1 
2.2 
Pod 
1.6 
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MILLTOWN POWERPLANT GENERATION 


94/06 


200K 


CLARK FORK RIVER OPERATION STUDY MT43 


TOTAL ENERGY IN GIGAWATT-HOURS 


AUG AUG SEP oct NOV DEC JAN FEB APR APR MAY JUN SUM 
16-31 01-30 01-31 01-30 01-31 01-31 061-28 01-15 16-30 01-31 01-30 


01-15 


JUL 


01-31 


YEAR 


01-31 


20.4 


1.1 


° 


1.7 


. 


2.3 
21 


1929 


20.3 


1.1 


2.0 


2.0 


1.2 
0.8 


0.5 
0.5 


0.3 


1930 
1931 


18.7 


2.3 
2.3 


1.1 


1.1 


. 


1.0 


da 


1.7 
1.0 


0.5 


0.2 


1.4 
0.6 


15.4 


2.2 
2.2 


es 
1.6 
2.3 
1.5 
1.7 


1.0 


1.0 


1932 


17.5 
24.2 


: 


2.0 


° . 


2.3 


1933 


2.3 


2.3 


0.6 
0.4 


1934 


17.5 


1.1 


1.1 


0.8 


1.4 


1.5 
1.2 
1.2 


1.3 
1.8 
1.3 
1.1 


1935 
1936 


16.7 
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1.2 


15.4 


2.2 
2.2 


0.9 
1.2 
1.0 
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15.3 
20.1 
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1.1 


2.3 
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0.9 
toe 
2.3 
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1940 
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20.6 
20.7 
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. . ° 
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MILLTOWN POWERPLANT GENERATION 


50/50 


200K 


CLARK FORK RIVER OPERATION STUDY MT44 
TOTAL ENERGY IN GIGAWATT-—HOURS 


SUM 


JUN 


APR MAY 
01-31 01-30 


16-30 


APR 


AUG AUG SEP oct NOV DEC JAN FEB 
16-31 01-30 01-31 01-30 01-31 01-31 01-28 01-15 


01-15 


JUL 
01-31 


YEAR 


01-31 


20.6 
20.3 


: 2.3 5 
1.1 


° 


1.7 
1.4 


1.4 
P25 
1.5 


1.5 
1.8 


1.1 


1.1 


23 
2.0 


1929 


2.3 2.2 


1.1 


1930 
1931 


18.6 


2.3 
2.3 
2i.3 


1.1 Lal 


1.7 


1.5 


0.5 
0.3 


0.4 
1.8 


15.4 


2.2 
2.2 
2.2 


1.0 


1932 


17.5 


2.3 
1.4 
1.1 
1.2 
1.1 


1933 


24.2 


° 


2.3 


1.2 
0.9 


2.2 
1.6 
1.2 
12 
1.0 


1.8 
1.4 


0.6 


1.2 
Lo 
1.1 
0.9 


1934 


A 17.6 


1.1 


1.3 
1.1 


1935 
1936 


16.7 
15.5 
15.3 


rv 3 
232 
2.2 


1.7 


1.0 
0.7 
1.2 


0.4 


1.1 


1.2 
at 
1.5 


1937 
1938 


2.3 


2.3 


1.0 


0.7 


20.3 


° 


2.3 


1.1 


0.9 


0.7 
0.3 


2.3 
£25 
0.7 
1.1 
2x3 
253 
2.3 
2.3 
PAB 
2.3 
2.3 
1.9 
2.3 
2.3 


1939 


17.7 


22 


1.1 


1.0 
1.2 


1.1 
1.1 
1.2 


1.3 
1.6 


. 


0.8 


1940 
1941 


14.9 


1.2 


1.4 


: 


16.5 


2.2 


2.3 


1.1 


1.4 


1942 


20.8 


1.1 


2.1 


1.7 


1943 


21.0 


2.2 


2.3 


1944 


19.1 


e 


1.4 
1.6 
2.2 
2.2 
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1.5 
2.3 
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20.6 


2.2 


1.9 


24.3 


2.3 


1.1 
1.1 


2.3 2.0 é 


2.0 
1.4 


24.9 


2.2 


e 
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22.8 
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21.7 
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1.1 
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17 
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20.9 


2.2 


2.3 


2.3 
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23.1 


1.1 


1.2 


1.4 3 


22.2 
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20.5 


22 
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1.7 
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‘2.3 


23.9 


2.0 
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1959 


25.0 


° 
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20.7 


2.2 
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19.5 


5 1.3 5 1.6 : 


1962 


23.4 


. 


223 
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° 


1.6 


. 
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20.4 
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2.3 
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1.1 


1.1 


2.2 
2.3 
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2.0 
1.5 


‘ 1.6 
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1.1 
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25.3 


2.2 
2.2 


1.1 
1.1 
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135 
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2.0 
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2.2 
1.5 


19.9 


24.2 
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1.5 


25.4 


. 
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. ° 


2.3 
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223: 
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22.5 
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1.0 


23.9 
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1.5 


1.3 


1.9 
1.8 
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1.8 
1.7 


23.1 


1.1 . 


0.8 
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23.0 


1.8 
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19.6 


1974 


21.0 


1.1 
1.1 
1.1 


253 2 
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26.6 
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18.7 


0.7 
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GWH 


MILLTOWN POWERPLANT GENERATION 


250K SPRINKLER 


CLARK FORK RIVER OPERATION STUDY MT51 


TOTAL ENERGY IN GIGAWATT-—HOURS 


SUM 


JUN 


01-30 


MAY 


01-31 


APR 


16-30 


APR 


01-15 


FEB 
01-28 


AUG AUG SEP oct NOV DEC JAN 
16-31 01-30 01-31 01-30 01-31 01-31 


01-15 


JUL 
01-31 


YEAR 


01-31 


20.4 


2.2 
2.2 
2.0 
2.2 


° 


1.0 


1.1 
0.5 
0.5 
0.3 


2.3 
2.1 
1.3 
0.5 
1.9 
2.3 


1929 
1930 
1931 


20.1 
18.5 


15.3 
17.3 


223 


1.4 


1.4 


0.4 
0.5 


1.6 


1.3 


0.9 


1932 


2.0 


2.3 


1.5 


1.3 


0.5 
0.6 
0.4 
0.3 
0.4 


0.5 
0.6 
0.4 
0.4 
0.4 
0.4 


1933 


24.1 


2.3 


2.3 


1934 


17.4 
16.5 


0.9 


1.3 
Lc 
1.2 
1.0 
2°23 
1.6 
0.8 


1935 


1.2 


0.7 
1.0 


1936 


15.3 


2.3 
2.3 


1.1 ; 


1937 


15.1 


2.2 
2.2 


2.3 
1.9 
1.3 


° 


1.2 
1.0 


1.1 


1938 


20.1 


1.1 


1.2 


1.5 


1939 


17.6 


0.6 


0.3 : A 


0.2 


1940 


14.7 


1941 


18.3 


0.5 


2.3 


1942 


20.5 


2.3 


0.8 


1943 


20.7 


2.2 


1.0 


1.3 


2.3 
2.3 
2°73 
2.32 
2i43 
2.3 
2.0 
2: 43 
eine) 
2.3 
Py E) 
2.3 
2.3 
2.3 
2.0 
2.3 
2.3 
2.0 


1944 


18.8 


1.5 : 


2.0 


1.0 


1945 


20.4 


. 


2.3 2.3 


. 


1946 


24.3 


1947 
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MILLTOWN POWERPLANT GENERATION 


CLARK FORK RIVER OPERATION STUDY MT54 - 250K 50/50 


TOTAL ENERGY IN GIGAWATT-—HOURS 
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APPENDIX E 


Monthly Generation at Thompson Falls Powerplant 


6°92 6°02 
9°92 z°9T 
€°LZ 7° 8ST 
8°62 6°92 
8°62 L°T2% 
8°62 T° 02 
6°8T 6°9T 
8°62 8° TZ 
8°62 6°92 
8°62 6°92 
8°62 6°92 
8°62 8°72 
8°62 7°02 
8°62 T° be 
8°67 6°92 
8°62 6°92 
8°62 L°92% 
8° 62 6°92 
8°62 7° eT 
8°62 7°92 
8°67 6°92 
8°62 0°SsT 
8°67 b°92 
8°62 6°92 
8°62 6°92 
8°62 €°9T 
8°62 6°CLT 
8°62 T°cT 
8°62 6°92 
8°62 6°9T 
8°62 L°02 
8°67 6°92 
8°62 G°0z 
€°02 S°ST 
L’etT c*tt 
S°62 T°bT 
8°62 9° st 
9°6T z°ctT 
8°ST 6°?eT 
€°T% L*stT 
b°02 S°eT 
S°LT O°eT 
0°82 6°92 
6°T2 8° eT 
8°62 £° v2 
8°62 6°92 
8°62 6°92 
0°6T 9°ST 
S°9T 8° CT 
7° eT ¥° 02 
8°62 9°6T 


SNOILITd3q ON 


8°62 8°62 
8°62 8°62 
c° St 9°62 
€°12 8°62 
a a4 8°62 
8°62 v°SZ 
9°6T 8°62 
L°st 8°62 
8°02 8°62 
8°62 L°€? 
6°6T 8°62 
v° 62 8°62 
c° 82 8°62 
6°9T 8°62 
8°62 8°62 
0°22 8°62 
7° 6T 6°82 
6°ST 8°62 
9°62 €°Sz 
8°62 8°62 
T° 12% 8°62 
on 74 8°62 
8°62 8°62 
8°62 8°62 
6°6T 8°62 
ae 5 4 8°62 
8°62 L°92 
aan 54 8°62 
8°62 om £4 
S°6T 8°LT 
8°62 8° 62 
S°6T 8°62 
8°62 8°67 
8° 62 0°92 
8°62 v°LZ 
8°62 9°SZ 
8° 62 S°6T 
8°62 8°62 
8°62 8°62 
8°LT 8°62 
8°62 8°62 
8° 6T 7°82 
9°0T S°2?T 
€°02 6°12 
8°62 8°62 
8°62 8°62 


Te-To T€-TO 


SMOTd TWHUNLYN 
HMD 


“L2 b°LZ 
m x4 T° b% 
“82 0°62 
“82 8° 672 
“87 8°62 
“b2 8°62 
“82 8°62 
“82 b° 62 
“92 L°62 
“82 b°97 
“82 8°62 
“87 8°62 
“82 8°67 
“87 8°62 
“82 €°L2 
“82 G° 672 
“82 0°62 
“82 T° 92 
“82 6°82 
“82 8°62 
“872 0° be 
“82 an 54 
“82 0°82 
“82 6°82 
“82 7°62 
“82 8°92 
i 4 8°62 
“82 8°62 
“82 8°62 
m x4 8°62 
“82 8°62 
“97 8°62 
“82 8°62 
“92 6° £2 
<4 7°02 
14 8°62 
4 T°L2 
- 14 6°T2 
“SZ b°LT 
“02 on x4 
“e2 8°92 
“6T £°T2 
“G2 S°Le 
“82 8°62 
“82 6° be 
“82 8°62 
“82 8° b2 
“TT L°8t 
“L2 6°S72 
“G2 8°62 
“82 8° 62 
€-TO TE€-TO 
AON LIO 


L° 82 


8°82 
8°82 
8° 872 
8°82 
8°82 
8° 82 
8°82 
8° 8c 
8°82 
8°82 
8°82 
8°82 
8°82 
8°82 
8°82 
8°82 
8°82 
8°82 
8°82 
8°82 
8° 8c 
8° 8Zz 
8°82 
8° 8z 
8°92 
8°82 
8°82 
8°82 
8°82 
8°82 
8°82 
8° 8z 
8°82 
8°82 
8°82 
8°82 
8°87 
8°82 
8°97 
8°82 
8°82 
8°82 
8°LZ 
8°82 
8°82 
8° 8? 
6°L2 
8°87 
8°82 
8° 872 


o€-TO 
das 


T°sST 


b°ST 
b°ST 
b°ST 
b°ST 
b°ST 
b°ST 
PeST 
v°ST 
v°sT 
b°ST 
O°bT 
9°tT 
b°ST 
b°ST 
6°E€T 
8° eT 
€°bT 
b°ST 
b°ST 
b°SsT 
e°ST 
v°ST 
S°bT 
b°ST 
w°St 
b°ST 
b°ST 
b°ST 
b°ST 
b°ST 
b°ST 
9°ZT 
b°ST 
o°ST 
v°ST 
v°ST 
b°ST 
b°ST 
v°sT 
o°ST 
v°ST 
b°ST 
6°?T 
b°ST 
t°stT 
ToT 
T° oT 
o°ST 
e°ST 
b°ST 


Te-9T 
Onw 


bot 


bv PT 
b°oT 
bot 
b°oT 
v°bT 
b°obT 
bot 
bot 
v°bT 
b°bT 
b°bT 
b°ObT 
b°bT 
b°oT 
v°bT 
bot 
b°bT 
b°bT 
bot 
b°bT 
b° oT 
bot 
b°bT 
bot 
bot 
bot 
b°bT 
bbT 
b°bT 
bot 
b°bT 
v'oT 
bot 
v°bT 
b°bT 
v°oT 
b°bT 
b°oT 
b°PT 
v°obT 
b°OT 
v°oT 
v°oT 
v°oT 
b°PT 
v°oT 
v°oT 
bot 
v°oT 
v°oT 


ST-TO 
Oonw 


8°62 


8°62 
8°62 
8° 62 
8°62 
8° 62 
8° 62 
8°62 
8°62 
8° 62 
8° 62 
8°62 
8° 62 
8°62 
8°62 
8° 62 
8° 62 
8° 62 
8° 67 
8° 62 
8° 62 
8°62 
8° 62 
8° 62 
8°62 
8°62 
8° 62 
8°62 
8° 62 
8°62 
8° 62 
8° 62 
8°62 
8°67 
8° 62 
8°62 
8°62 
8° 62 
8° 62 
8°62 
8° 62 
8°62 
8°62 
8°62 
8° 672 
8° 62 
8° 62 
8°62 
8° 62 
8° 62 
8° 62 


TE-TO 
mince 


SUNOH-LIWMYSIS NI ASUING TWLOL 
VOIN AGNLS NOILWYIdO UFAIY WHOd WAWID 
NOILWYINIS LINWIdudaMOd STTWd NOSdHWOHL 


SAW 


8L6T 
LL6T 
9L6T 
SL6T 
bLO6T 
€Lé6T 
tL6T 
TL6T 
OL6T 
696T 
896T 
L96T 
996T 
S96T 
b96T 
£96T 
796T 
T96T 
096T 
6S6T 
8S6T 
LS6T 
9S6T 
ss6t 
bS6T 
£S6T 
7S6T 
TS6T 
OS6T 
6v6T 
8bé6T 
Lb6t 
9P6T 
SP6T 
bré6Tt 
tvet 
TP6T 
TP6T 
OréT 
6£6T 
8t6T 
Leé6t 
9€6T 
St6T 
vE6T 
fe6T 
TE6T 
TE6T 
O£6T 
676T 


UWA 


' 


Ki 


¥ 


aw i m * wee ed mes 


| — is REET ARE 


fo ep! “ , oP it 


a ee ae 9 


ee ee ef ial iia ee: bbe: im, bid 
P 
% * a 
“me Pe PP OE thane ey by 


pe seg mem 


ee oeaahes pak ee nerers ey 


- ep, tiie % si #, fe 4 i ay re ey ba wren #3 SH He) thal bil ella 
 WSudte i a = eo ae D, Th ink eves wy ann net +; 


Tike ME Vee Dele ey DOA, Wes pi ee a ath wet oe ae + eee es ‘ ve uA dey oh 


* aare 


he ane er) eae. Un ee ape pe he a hg ee as ‘fe hp & Pel eh 
spi Seenh haope ze da ia comma a: 
th eo bes ie! mares nie Pre Tete ee? ead 


Loe al Nee t= « 


Ay a) ote A rem me a et 
Shy ee bre a Ws, hy Whe te eam Dey hoe ome ee, hoe 


oy 


Ok Aap ng inp ale 
ey 


SAN Jes: I AO “Tae ee yo a 


cn of com ot 
POPE EEL SSSR eee AEN 


ae 
Mi 


saRRRE 


3) 


She ae teed dees oe Sollee yoni 
ae Wat See i Pf yy i v7 wag 8 


Hi hi By se OIE Mh fe 2 ae soma im Pa oa i? a Ves sag? 


‘ hi 
i phat Fone EY Pim STA ek ye, es s 
app teerste tre 


PM RP Re Ao No Shin * oe Mie ah, Beg “ee aa Beem Rabati 


A Oe TD gM Gad a 
nae es Bt Ahm 


5 


ae - igh i x ~ses oe ta or ae . i % ‘ Nar 
ss if sR I hp atm Yee gy 
‘ ry cea a) he gi ae aaah oe ae 


} 
or Pe RY RT A Pe EP en, anes 4K Daa ast 
D " U 9) nh Pe Se 4 ad A Ae on wv, e 
Ae stay WG ae be oS AS om Ap At 
et att x LSet hee 9) WN a ts ee, SS Sen toh, seg tet 

Ba ; “ 


14 
‘ 
. 


i. peepee wh ol 


La ye 2 ey we, ipl Qi recat RAS ee oe Ae = q ee wi er ep ee te “4 Fain, Br BR» 


I My ust 
ee ee ee a ak... Te ee noe owe 0 
fe Ry oe a A oy, ih " oa 1 ' oP 4 os Sal ey Bc até bie net ‘ ig 


ot 


ie @ . io Bie Ob ee oe ag abies are 


i a > s of 
re ae abe CA eh tery “> ti yne de wt 
el Piet oP od OW) we es 


boar’ : ot 
wae y mp ee ote rock om 
; ' yo OW oe S$ Peete ea. 
aid ee ie oe a aa 
AS) See fet fas), ey es te my oe ee fet, cee ee he 
: 
= iP ip a a ot es ia val ‘e is aes hed ae 
mle ; en Di. eet es Eel 
Pe Re 0 OD lietory, 20 iw (on ‘as io Ce AR) oo Re iit a Se 
Sr ae ee Ty UGE PR eee Ir dey a tee og let 
: ' 
ww '> 
oy, 
WR cS 
- badd a 
7 cy 
- XS 7 = * 
+> LS 
ae 
‘ 
: MM 
i 
re 2. 


8°SZz 6°82 
8°62 0°62 
8°62 8°62 
8°62 8°62 
8°62 8°62 
8° 62 8°62 
8°62 8°62 
b°6T 8°62 
9°22 8°67 
8° ee 8°62 
8°62 0°L2 
6°02 8°62 
o°“LT 8°62 
T°% 8°62 
8°62 €°SZ 
om £4 8°62 
8°62 8°67 
S°6¢ 8°62 
z° et 8°62 
8° 62 8°62 
€°€2 8°62 
G°0z 8°62 
c°Lt 8°62 
8°62 8°92 
8°62 8°62 
54 8°62 
G°Sz 8°62 
8°62 8°62 
8° 62 8°67 
(am £4 8°62 
S°b2 8°62 
8°62 €°82 
G°t%2 8°62 
8°67 9°72 
8°02 v°6T 
8°62 8°62 
8°02 8°62 
8°62 8°62 
8°62 9° LZ 
8°62 0°62 
8°62 Z°L2 
8°62 T°T? 
8°62 8°62 
8°67 9°67 
T°6T 8°62 
8°62 8°62 
T°T2 L°62 
6°TT O°bT 
9°T2 vez 
8°62 8°62 
8°62 8°62 


0 tT€-TO TE-TO 


SNOILITd3IG 9L6T 
HMS 


“L2 S° 82 
“92 9°92 
“82 8°62 
“82 8°62 
“82 8°62 
“92 8°62 
“82 8°62 
“82 8°62 
“82 8°62 
“82 6°82 
“82 8° 62 
“82 8°62 
“82 8°62 
“82 8°62 
“82 8°62 
“82 8°62 
“82 8°62 
“82 9°82 
“82 8°62 
“92 8°62 
am 14 G°92 
“82 L°97 
“82 8°62 
“82 8°62 
“82 8°62 
“872 €°62 
“82 8°62 
“82 8° 62 
“82 8°62 
“92 8°62 
“82 8°62 
“82 8°62 
“82 8°62 
“82 6°92 
“b2 L°22 
“82 8° 672 
“be 9°62 
“L? bbz 
“LZ 6°6T 
“C2 8°92 
x4 €°62 
“12 4 
“LZ 8°62 
“872 8°62 
“87 ¥°L2 
“82 8°62 
“82 €°L2 
“eT om © 4 
“82 b° 92 
“LZ 8°62 
“872 8°62 
€-TO Te-TOo 
AON LIO 


8° LZ 


8°82 
L°b2 
8° 82 
9° LZ 
8°82 
8°82 
0°82 
8°82 
8°87 
8°82 
S°b2 
L°82 
8° 8c 
8°82 
9°SZ 
8° SZ 
8°82 
6°92 
8°92 
8° 8z 
8°82 
7°82 
7° L2 
€°92 
f° 22 
8°82 
8°82 
8°87 
8°82 
€°92 
8°82 
€°b2 
8° 872 
8° 82 
8°82 
8°82 
Be 4 
9° 82 
8°82 
8°92 
8°82 
8°82 
€°€2 
8°82 
L°be 
8°82 
£°€Z2 
8°87 
8°82 
8°82 


0€-TO 
dgs 


9° tT 


b°ST 
v°ST 
b°ST 
v°ST 
b°ST 
v°ST 
€°7T 
b°sT 
v°ST 
b°ST 
b°6 

0°OT 
b°ST 
€°eT 
€°6 

z°OT 
9°6 

vet 
s°eT 
9°e€T 
b°ST 
€°?cT 
9°6 

®°ST 
9°0T 
b° eT 
8° oT 
v°ST 
b°ST 
T°ST 
b°sT 
0°8 

€°ST 
e°ST 
€°stT 
S°?eT 
b°ST 
b°sT 
y°sT 
v°ST 
¥°ST 
o°ST 
€°s8 

C°oTt 
S‘oT 
s°6 

9°6 

v°ST 
b°ST 
b°ST 


Te-9T 
OnW 


8° eT 


b°bT 
b°bT 
bot 
b oT 
boot 
b°bT 
b°bT 
bot 
bot 
8°cT 
b°bT 
S°?T 
b° oT 
bot 
L°?T 
b°oT 
bot 
b°bT 
b° oT 
b oT 
bot 
b°bT 
b oT 
bot 
b°oT 
L°ttT 
bot 
b° OT 
b°bT 
b°obT 
b°bT 
TOT 
b° oT 
bet 
bot 
€°TT 
b°oT 
b°bT 
b°oT 
s°8 

vot 
b°oT 
L° oT 
vot 
d°dT 
v°6 

v°oT 
v° OT 
v°oT 
v°oT 


ST-T0O 
onw 


S° 62 


8°62 
8°62 
8° 62 
8°62 
8°62 
8° 62 
8°62 
8°62 
8°67 
8°62 
8°62 
8°62 
8° 62 
8°62 
8° 62 
8°62 
8°62 
8°62 
8°62 
8°62 
8°62 
8°62 
8° 62 
8° 62 
8° 62 
8° 62 
8°62 
8° 67 
8° 672 
8°62 
8°62 
8°62 
8°62 
8° 62 
8°62 
8° 62 
8° 62 
8° 6T 
9°62 
8°67 
8°62 
L°bz 
8°67 
8°62 
8°62 
8°62 
8°62 
8° 62 
8°62 
8° 6Z 


Te-To 
mac 


SUNOH-LIWMVOIS NI ASWANG TWLOL 
SOLW AGNLS NOILWYIdO UFAIN WHOS WAWID 
NOILVYINIS LNWIdYaMOd STTW4A NOSdWOHL 


DAW 


8L6T 
LL6T 
9L6T 
SL6T 
bL6T 
€L6T 
tL6T 
TL6T 
OL6T 
696T 
896T 
L96T 
996T 
S96T 
b96T 
£96T 
796T 
T96T 
096T 
6S6T 
8S6T 
LS6T 
9S6T 
Ssé6éT 
bS6T 
€S6T 
7S6T 
TS6T 
OS6T 
6v6T 
8bé6T 
Lb6tT 
9F6T 
Sbé6T 
bP6T 
ever 
TP6T 
TR6T 
OP6T 
6t6T 
St6T 
Le6t 
9f6T 
St6T 
bE6T 
ft6T 
TEST 
TE6T 
Of6T 
6Z76T 


UWGA 


ia 


ia we ae al a i 


BRERA, 


ee on, 


|} 


tae i oh e cn aye tm eee “a 


beabenaeie nae 


wore a * a en yp, re i 


hea oar g 


rae pabheSeSabahesstnn 


ni i. 


ad ay ae. 


‘ieee 
es e, bie 


re De pe fee 
j 


ap yeti ives tl * 2 abea 


Sy Wh, : ‘ey 


meee! ok Wy 


Ee te 


Rea 
ot 7 4 Bi, rv vi 
as bank ae bes a i oh 


eoempune: “BR: wey ie 


pawsante seni 


i He iano optenacs : 


GS ne 2 Se es g sa 


syle Oe 
NOS TL ce We 


Ce 


ne 


1 el tee a 


ae Poe 2 fen he ee Py bil ae 
Cpe! hae Be rye he hs? Bae Ae Meg hie F 


ey 


0°896 


S°9bS 
6°SEZT 
6° €L7zT 
9° OFOT 
6°bett 
9°788 
S°SstTttT 
€°€s8ot 
8° 99TT 
6°69TT 
€°TL6 
L°€ett 
6°T8OT 
8° Le7t 
9°7Z20T 
€°ST6 
b°SSsOT 
T° sOTTt 
L°SZeT 
c°O6TT 
8°L98 
¥° S76 
€°OTEeT 
£°000T 
T° OSTt 
9° €T6 
9°STTT 
S°€b7eT 
L°estt 
b°€06 
8° 86TT 
0°O€L 
b°S6E 
9° LES 
S°7LeT 
T° 96S 
€°0zS 
b° STs 
L°7be 
L°ttp 
0° 905 
T° EL7et 
S°Sb6 
S°6T6 
£°€6€T 
€°60L 
S°€7Z 
6° 68P 
v°PbOT 
T°Tett 


WAS 


“ 
ao 
r+ 


ene St le en, ep pieie ae 
SGSADADFWUOAAAM A 
War ~m 
N 


NHMNMOWWAWFN 


° 
eo 
t=) 
«a 


8.0 Fre: ve 
°o 
a 


o AAFONAMOANPFNONOA 
na) @; Etowa se Fie! Pier brenda: Die 

a NAoo@aaTNoreaeaands®ad 
- on ~ oa 
o 4 


= 


Daa AC 


NORrRNDA 
aa 


SOFT PrPANAAMNMNPARDAADAWM @O© 


a 


oo 


CAMAaAFrFZFTAOMmNFNONW NM 
° 


faa] 
°o 
faa) 


eo seu ety Pep Varia 
wy eno 
mm OA 
a 


UMM FON OR Fat anAad 


ed 
> 


‘co @ 
Mm Tr 
a mM 


ws 
. 


wore 


a 


aAarN eG Hw 
worr7rronm ss 


«Fin V0; Ve es 


ee 


wetce eee 
am 
4 


SaMNnmMFrOoowFrnnerFwrwsFrFnmMas oe 


N 


CSOT N A ADFOAORDAMON ST AD 


wn 


°o 
taal 
| 
i) 
a 


udw 


ot ese: Mae: Acer Mie Fie: Me 


0: leith ie: ie moar 6 ler, ace 
SA ONUMNMVUEFNANMFMOMFMAN 
anna 


. 


DBOMAMAMNAMAUMWANAMNASGA 


Aan «A 


wn 
a 
' 
al 
°o 


6°00T 


6°TE 
z7°S9 
9°76 
£° e772 
£°6 
6°89 
S°PgoT 
an AZ 
6°89 
0°97Z2 
€°9S 
S°seT 
€°eb 
O°bb? 
O°THT 
0°98 
6° bbT 
6°L9 
S°StZ 
7° 8ST 
0°6S 
TEL 
0° bbe 
9° OFT 
9°702 
DLE 
S°€sT 
S°Tbe 
0°SOT 
0°€9 
T° 9% 
b°GS 
L°oe 
6°OT 
s°t9 
b° Th 
8°02 
G°7s 
S°SS 
b°eb 
7°67 
S°s0z 
6°79 
T°e&2 
L°66T 
7° OST 
b°L 
9°ST 
S°89 
6°SS 


Te€-T0 
NWL 


0S/0S 


7°96 9°0S L° 9s 


O°L2 cee 6°6€ 
T°98T 7°18 £°9L 
cet 9° 6b £°2S 
e°f9T 9°FL L°8e 
9°8T 6°8 T° 69 
G°tcLt 8°TL 0°19 
9°TbT b8°2L L°eel 
€° 6p 7°60 6°69 
8°60T €°6F 7° e9 
T°SS 7°62 T° 86 
6°S8T S°6F 8° bL 
T°6TT GS°e9 €°eL 
T°LT? €°€9 6° 8b 
L°Se 7° 8S 8° SZ 
C°9bT €°LL T°6L 
8°08 T°2p b°bS 
G°bvET 2°S9 6°) 
@°SST 8°99 8°SL 
s°TsS 6°88 L°6TT 
€°€OTt SLE bor 
0°6S 9°LL 0°6L 
T°S8T “L°L9 7° Ts 
8°Sb T eT S°OT 
€°96T 9°LE S°LE 
G° 86 bel £° 08 
O°rbe T°S8 L°£8 
O°eTT E°7b L°st 
0°OL 0°9S s°oT 
s°9T c’ttT T°s9 
e°TeT bes 0° Ts 
6° Th o°eT b° OT 
£°6€ b° 92 6°12 
f° 82 L°12 T° ep 
b°8z L°Of€ 8° O€ 
L°tst 9°8L 8° L 
Oo°ce c’be T°99 
TL 0°ST 6°9 
S°TS L°8h 0O°oP 
S°9b L°2s €° el 
L°ty €°€p c°19 
6°2E 0°02 6° 6) 
O°hhe LSB 0°S8 
O°hhe O'S 8° es 
€°¢s 9°6 9°9L 
L* 16 €°vot Tb 
7° 6T T eT 0°TS 
9° OT 9°OT 6°92 
9° DE b°SE T° 6€ 
T°e7z@t) =6T'L9 €°L9 
z°8ST 0°9S L°oeT 


Te-TO O€-TO TE-TO 
rok (e| AON LOO 


6°08 


7° 6E 
S°0z 
8° 872 
9°£9 
7°97 
L°L9 
b°SL 
6° €bT 
6°Lb 
T°9L 
z°SL 
€°08 
6°86 
b°S9 
€°6S 
b° 18 
€°60T 
b°T9 
T° 8P 
6°8L 
6° ETT 
L°OL 
8° SL 
6°S2 
9° 9b 
L°0?T 
9°TL 
£€°99 
T° 9EZ 
8° 0S 
8° 9b 
9°9E 
9°S6 
6°€€& 
T° OTT 
8° ett 
8° LZ 
T° OST 
0° 08ST 
8°69 
9°98 
S°9bT 
o°¢s 
T° LET 
T°2%s 
L°SE 
b° LZ 
ae 7 
L° Tez 
€°€8 


O£-TO 
das 


9°PE 


b’ Se 
L°02 
b°S 
0°9T 
0°97T 
8° LT 
s "eT 
L°76 
9°TL 
0°T2 
s°oT 
SLE 
0°€2 
O°bT 
€°6 
S°L 
O°bT 
7°82 
6°LT 
7° bZ 
S°CL 
6°TT 
e°TtT 
b°T2 
S°S 
t° op 
O°9T 
z°22 
0°97T 
S°?T 
6°9€ 
€°6 
6°bT 
9°62 
6°27) 
L°s 
9°S9 
0°97T 
v°S8 
9°vE 
e°2T 
9°L9 
t°9T 
6°SP 
6°eT 
8°s 
T° oT 
O°?T 
0°97T 
ct 


Te-9T 
Onw 


9:%S 


b°T8 
€°72 
9°L6 
£°b2 
T° ett 
b°8z 
0°€2 
T° SttT 
£° 66 
8° 9T 
6°9T 
L°2T 
6°02 
S°LT 
T° &2 
b° 8s 
9°€8 
S°LT 
6°72 
8° 80T 
S°LOT 
T° 9T 
9°8T 
TT 
b°9S 
9°TT 
ae x4 
b°9Ef 
T°Stt 
T° 6T 
€°bsS 
L°8 
7°08 
€°6¢ 
b° 97 
€°s 
0°06 
T°ett 
€°Ltt 
£°oT 
¥°T6 
T° ¢€oT 
e° eT 
9°e0T 
€°% 
v°S 
on 3 
6°08 
T OTT 
T°k2 


ST-TO 
SnW 


0; Vierake’. te fe 
AF © 


Te NMNOoOeH 
= 


aganowwroownoomounnm 
NMADOAND@WorFaqgqaooarn 


vr 
i 


« 
am 
Ba 

° 


SUYNOH-LLIWMYSIS NI ASWANT TWLOL 
W007 - bPELW AGNLS NOILVNAdO UFAIN NWHOd WAWID 
HMDS -— NOILWYINAIS LNWIdd3a3MOd JSUYOH AYONNH 


SAW 


8L6T 
LL6T 
9L6T 
SL6T 
PL6T 
€L6T 
TL6T 
TL6T 
OL6T 
696T 
896T 
L96T 
996T 
S96T 
b96T 
€96T 
796T 
T96T 
096T 
6S6T 
8S6T 
LS6T 
9S6T 
SS6T 
bS6T 
€S6T 
7S6T 
TS6T 
OS6T 
6P6T 
8bé6T 
Lbeét 
9b6T 
Sb6T 
bR6T 
€b6T 
7b6T 
TP6T 
Ov6T 
6E6T 
8Ee6T 
Le6t 
9t6T 
St6T 
bE6T 
feet 
TE6T 
TeeT 
Of6T 
676T 


UWIAA 


rae 


im 


oa WA /so fy a ee “ xb Se ee on ee 

U y ate te ra rhs : oui 

own it a Pert AL er ae vee 
“st c eh Ee he ai om eine ny Me oe ny 


ee a by, wie ame Bl ier ce i ie ee 
4 i ait ey os a Ba i Pn, EX 4 oe Win ae tha Pa ee Mel 
7 bo ee) “ty oe tae mh et i ‘ 
5 - “ ‘ 7 Ale : 
i 5 dl a pe Weil oe eis i eas me ee il amy, Pd al it ey - 
x = i » Wet 408 oe motte are AE tip che yee 
ie ri se we i AA a Saree RT heat shah eh Ean 
i | E64 oe 4 ae mh ake) ap oe ay oe vee $f ear RD 


ih OR 4d Fi Me 


pe 


" 
1 


ine pe aes 
% “ra oe Ua 

ea oe ee 
reas) 74 Tay: We, He eB ey ew ee FY | hen 

“Nae iis aes es cen iat hy a ie ie (=. wD" eay 7 ” ot , 


“4 i: 
ba ee ed 


i yy re 


i ume aanee 2 e out eon“s" 


‘ny aa Sd Oh ad J 


1 aah eet al 


SAS lees ie ae, cat mh Way 
oom “a a 


np mani 3 


ee! had a4 


ae he OP ke Ct Te eine Se a ROR te, act ae % mn ps 2 bs ; a i) 


ae oe WA Gete Ht 
Be a oA a ia! 


rie Saas ah + 
on { o we mY 


‘ey we eae ee | ie & a Saye sy rere ida 


big ” se ‘ent Oe ye 


ae By me ae 


se pe we ATEN MO iy ee oy 
mi eae 


. : 
Cal ia oe a: A R i dl il m% ed we 

: 7 bes savcpe gin te i to a ah f ot 
~~ ® th ie ah ere at, Ae ORES PE Mie Ae, Po 


‘ee ped : 
ee Suley, Kaur kil te A! Biv ee Oe DE ae ng 
tot we ber wi PR > py anh POy te obi ay gee 
~ - 
r ‘ i 

+ - ©, ~~ os wi mi 
oe Oe he aha 
oF VAS ee oI Dd oe 


ber 


a ae : 
i 


21, Aa or te ca wie 


0° 896 


S°9bS 
6° SEZT 
6°€L7T 
9°OvOT 
6° vSTT 
9°788 
S°esttT 
€°€sot 
8° 99TT 
6°69TT 
€°1L6 
L°€ett 
6° T80T 
8° LETT 
9°c70T 
£°ST6 
v° 8SOT 
T° SsOttT 
L°SceTt 
f° O6TT 
8° L198 
b°S76 
€°OTET 
€°000T 
T° osttT 
9° €T6 
9°STTT 
S°ebet 
L°€stt 
b° £06 
8° Sé6TT 
O° OEL 
v°S6E 
9°L8S 
S°7LeT 
T° 96S 
£€° 07s 
v°S8stTs 
LC°tbe 
L°T?b 
0° 90% 
T° EL7T 
S°Sb6 
S°6T6 
€°f6ET 
€°60L 
S° E72 
6°68 
v°bPOT 
T° TeTtt 


wns 


ina] 
ee 858 . 
ao 
ina] vr 
N 


NmMwvowowamaorne 
ANDNDFUDAHAM™ O 
nner 


hon] 
aa 


oO 
=) 
a 


o 
- 


o ADErFOMAMOANFMOUWDAN 
na) or despuevaeestmener uli vecn lie 
Bo HnoomwarFTnNnoraansd ®s 
Hea oe ~wne 
°o a 


wWwAMDA FAX HO MnmMFyFMNMOW WO 
. @ (is, Sel Gen He 
DOTFTKrPANNMMNPARDAOM AD 


ban 


NORNDN 
ae 


ei 


a) 


foal 
o 
Lea) 


Nn 
=) 
ee 


faa] 


wore a ~m 


ot 


wrrTrFronmrenNrnrwwes 


on FTMNYrHZrFTFrFODATZTFTOMNYFPON DEP Fae taa 
n 


i's) 
= 


an] 


am 
tn | 


ie] 


oaomMmMmnvsvwaoFNNnvsTwTsFInwsTo 


w 


WOoOrNAFr ADTFODAMONNS AD 


t=] 
Ga) 
| 
Vs) 
a 


udW 


. ot-vey oe we? e400 fx: Fe 


By cet vel weiel | cetyece’ 
ONIN 


DOMAMAMNAUMUANAMNIASOA 
° 
SCAONUMOMMUOUEFAMFMNANAMAN 


aM 


wn 
a 
I 
«a 
—) 


6°00T 


6°TE 
w°S9 
9°76 
£°€72 
£°6 

6°89 
S°vgoT 
T° 
6°89 
0° 822 
£°9S 
S°8etT 
€° 8p 
0° hee 
O°TbT 
0°98 
6°bT 
6°L9 
G°S7Z 
7° 8ST 
0°6S 
(am 2 8 
0° bbe 
9° OFT 
9°70 
DLE 
S°esT 
G°Tb2 
0°SOT 
0°€9 
7°97 
b°SS 
L°OE 
6°OT 
s°€9 
b°Td 
8°07 

S°ts 

S°SS 

bed 
7°62 

S°sS0z 
6°79 
T° ez 

L°66T 
7° OST 
w°L 

9°GT 
S°89 
6°SS 


Te-TO 
Nvc 


USITANIUdIS WOSZ 


9°0S L°8s 


c’€e 6°6€ 
7°18 £°9L 
9° 6% €°7S 
9° PL L°8e 
6°8 T° 69 
8° TL o°T9 
b°?L L°be 
7° 6 6°69 
€° 6b 7° £9 
7°62 T° 86 
S° 6 8° bL 
s°€9 €°€L 
£°€9 6°80 
T° bS 8°SZ 
€°LL T° 6L 
Tt bbs 
t°S9 6°€0 
8°99 8°SL 
6°88 c°6TT 
S°LE bo 
9°LL 0°6L 
c°Ll9 z°Ts 
1 Seat 318 S°OT 
9°LE G°Le 
b°bL £° os 
T°S8 c°es 
€°7b L°stT 
0°9S s°oT 
c°tt T°S9 
ves o°Ts 
O°eT v°OT 
b° 92 6°12 
L°T?@ T eb 
L°OEft 8° Of 
9°8L 8°bL 
L°vEe T 99 
0°8sT 6°9 

LC’ 8h O° br 
L°%s €° ec 
€° ep c°19 
0°02 6° 6% 
L° bs 0°S8 
0°8 8°£8 
9°6 9°9L 
€°vot T'bb 
T eT o°TS 
9°OT 6°92 
b°SE T° 6E 
T°L9 €°L9 


0°9S L° OT 


Of€-TO TE-TO 
AON LOO 


6°08 


7° 6E 
S°02 
8°82 
9° £9 
7° 9€7 
Lacs 
b°SL 
6°tbT 
6°LU 
T°9L 
t°SL 
€°08 
6°86 
b°S9 
£°6S 
b°18 
€°60T 
b°19 
T° 8b 
6°8L 
6°€TT 
C°OL 
8° SL 
6°SZ2 
9°99 
L°O02cT 
9° TL 
£°99 
7° 9E7 
8° 0S 
8° 9 
9°9€ 
8°S6 
6° et 
T° OTT 
8° eTT 
8° LZ 
T° est 
0° OST 
8°69 
9°98 
S°9bT 
o°€8 
T° Let 
T°@s 
L°SE 
b°L2 
w° Tb 
L° Tez 
£°€8 


O£-TO 
das 


9°PE 


bp Se 
L° 02 
pS 
0°9T 
0°92T 
8°LT 
S°eT 
L°76 
9°TL 
0°12 
S°OT 
S°LE 
0°€2 
O°bT 
£°6 
S°L 
O°bT 
7°82 
6°LT 
7°62 
S°LL 
6°TT 
e°tt 
b° 12 
s°Ss 
i A 
O°9T 
7°22 
0°92T 
S°?T 
6°9E 
€°6 
6°bT 
9°b2 
6°2b 
l’s 
9°S9 
0°97T 
¥°S8 
9°vE 
e°7T 
9°L9 
c° oT 
6°S) 
6°€T 
8°S 
ToT 
o°?T 
0°97T 
L°oT 


Te-9T 
Snv 


9°@S 


p18 
€°72 
9°L6 
€°b2 
T° ett 
b° 872 
0°£2 
T° 8tt 
€° 66 
8° 9T 
6°9T 
c°?7t 
b° 02 
S°LT 
T° £2 
b° 8S 
9°€8 
S°LT 
6°72 
8° 80T 
S°CLOT 
T°9T 
9° 8T 
The 
b°9S 
9°TT 
an 4 
p°9E 
T° S8tt 
T° 6T 
€° 6S 
L’s 
z°08 
£°6L 
b° 92 
€°sS 
0°06 
T° OTT 
e°ctt 
€°oT 
b° 16 
T° eOoT 
8° eT 
9° 80T 
€°@72 
b°S 
T° €€ 
6°08 
T°STT 
T°&Z 


ST-TO 
SNW 


ao 
™ 


ao 
wn 
e 


AA @O 
= 


et Tof et ele en ne 
bo NWO 4 
= 


gagaoaonovovrovoroonmrounmnm 
MANDDM@aorFawmaanoonann 


vr 
+ 


Te€-T0 
Ince 


SUYNOH-LIWMWSIS NI ASWINA TvLOL 
- TSEW AGNLS NOILWYSdO USAIN WUOd WAWISD 
HMDS - NOILVWYINSS LNWIdWN3MOd ISUYOH AYONNH 


SAW 


SL6T 
LL6T 
9L6T 
SL6T 
bLOT 
€L6T 
7L6T 
TL6T 
OL6T 
696T 
896T 
L96T 
996T 
S96T 
b96T 
£96T 
796T 
T96T 
096T 
6S6T 
8S6T 
LSs6T 
9S6T 
SS6T 
pS6T 
€S6T 
7S6T 
TS6T 
OS6T 
6bé6T 
8P6T 
Leet 
9P6T 
Sbé6T 
bP6T 
€v6T 
TP6T 
TP6T 
Ov6T 
6€6T 
8t6T 
Le6t 
9f6T 
St6T 
vE6T 
£t6T 
7TL6T 
TE6T 
O€6T 
676T 


UWA 


“0 


¥ 


= 2 ay wD 


ie 7 


a 
Pel 


he be Bar Gay 


ee een ee is ‘ae ae eed Bi 

Se a oe i ane 

& sy ay : iss + ‘ti 

OE te) Ae ok nee with oem eh a eer a ae 
fe) da enh A 
2, i j 

a 


Lo eb 


LA a Sy 


es BG aye bee 


ay 


vA bs ore fu rae. 
se a he 


ea @ ii J 
1. pte ah Wat 
ec 


. 


on (ay ine =P EAP oe ra ey MN Yr a eee We “abs we it ah 
, . > \ ap 


Ce i 


ps Bi Gy 1G By Ge ek Be Pe bees Bee a P 
SE eta ty tea evege cees “He 


“en , 


wet 


ot 


Ri a aa oR AL Sr") tis eg 


° e | 4 


0" Vai oe id ee sy , 
by a agi Ory be are” Ms 


Ot yh be 


hey oa 


i hag Bt We A Xi so ae 


ae ae 
“ toe 


we 


on thle Wt OB ty pw TA i att o gripe: Ny Hen eee PA as Pe omih = 


+ St Sree ’ * vuole" « i . bre OR 
‘BIT 2 an Ty We 8 yt NY ee 4 NOE TAPS ie A ieee ty hy hil oN é 


a ‘a cal A sO, TF ay oe ‘tery 


c ter fe re re 


a eet. HAP ahs 


be (mh bo W% WAR a Se eh eR sy rial a my 
- : week 4 Kaih ie oth nf Ye, rs = Ps wom 
Pi 2 (2 gp eet BD ae a ee ie Ty, Pe Oe aa et Sp i le fee 

: % bP eae te Pa a og ee oe 
bey : ‘ oe ae tad 


one ae ea me SM RE, AD ER ogee mm 
‘ . o \ Ny i. oe 
Py Wate dy AE OL jel “tp oa a 7, hid oe ty Pay os he 
eR ye “ de oe Wh), By bey 
i = u 
STR 1 eV Bim cea ea a 
- 0 af 4 v is 
o © ay ae | ee ‘ eg 
na hee ley 3 eid eae ay fee ike 
Ne ; 


oF ts eae fs OO th os, 
Xe ie gt 7 ee 


ME ge ath a RTI Be 


~ : - 


Bi us ee Ay REY eh htit “i ‘SF 


rs ND Ey eee Sky a each 
cies Ae es ri - A} hast * 2 
i ae a hey 
4 
2 a . 
oN 
. “dd 
i e 
a 2 
s : 
ie 2 


0°896 


S°9bS 
6°SEZT 
6°€L7T 
9°OvOT 
6° PSTT 
9°788 
S°S8sTT 
€° sort 
8° 99TT 
6°69TT 
€°TL6 
Cc’ eett 
6° TSOT 
8° LECT 
9°770T 
€°ST6 
v°8SOT 
T° soTtt 
L°SZeT 
c°O6TT 
8°L98 
¥°S76 
£°OTET 
£°O00T 
T° OSTT 
9° €T6 
9°STTT 
S°€bet 
C°e€stt 
¥°€06 
8° S6TT 
0°OfL 
b°S6E 
9°L8S 
S°CLeT 
T° 96S 
£°07%S 
v°STs 
LC°7ee 
L°Ttp 
0°90 
T° EL7T 
S°Sb6 
S°6T6 
£°€6eT 
£°60L 
S° £72 
6°68? 
b°bPOT 
T° TeTtT 


Wns 


faa) 
o 
vr 


SFGANDNNAFODAAMSO 
nner eal 
N 


« 
an) 


NMANMODWOwWaOWrnNn 
yr 


° 
= 
oO 


~ we 


Chet 


on 
4 


. 


ARDFWOMNNMOANFMSOOD 
NOoOoo@DaFNOFAAASC ®@ 


So 
taal 
al 
a 
o 


oe 
= 


NORrND 
ac 


war MaarFryeomMmrFnNowhw 
° 
DOFXZFTRFPANNMMNPFPATDRDWDANM SO 


woo 
wd 


ine] 
o 
mn 


wow 
= 


NX 
wore hn! ~ faa) So 
an 


° 
werTFrFruonmnFNMNrerwswaewe 


bon! 


SOA TMH FTA FMPHoOAFUMMN PON OM Hy ts 
an 


. 


ey er eka Le 
am han) 
et 


OSomMumnnmrFTF—ODOoVFNNn AFA FrFnMNsoO 


a) 


N 


wornrvwA DTFTFOKHAAMoONnNT A 


°o 
~” 
! 
© 
eq 


udw 


-mOsro 
é aN 


SCA ON UOMMUOPAMAMMAFMAN 


AMe 


aN set. coe. eta eh! eles 10 
SNA & 


BOMAMAMNAWDWOANAMNAHAIOALCPYHE 


a) 
a 
! 
- 
i] 


6°00T 2°96 
6°TE O°LZ 
z°S9 T° 98T 
9°76 ae | 
€°€72Z 8° e9T 
£°6 9° 8T 
6°89 Sect 
S°p9T 9° THT 
c° hb €°6P 
6°89 8°60T 
O°stz T°SS 
€°9S 6°S8T 
S°8eT T°6TT 
€° ep T°LTZ 
O°bbe LSE 
O°ThT L°9FT 
0°98 8°08 
6°RRT S°PET 
6°L9 8° SST 
S°St2 S°TS 
wT°B8sT €°£OT 
0°6S 0°6S 
(an 9 & T° S8T 
O°bbe 8°SFh 
9°ObT €°96T 
9°70Z S°86 
b°LE 0° bbz 
S"est oO°ett 
S°Th2 O°OL 
o°sot S°9T 
o°¢€9 8° TET 
7°97@ «=—6 TH 
b°SS £°6€ 
L°O€ z° 82 
6°0OT b°8Z 
s°e9 C°Ttst 
b° TP o°ze 
8°02 TE 
S°72s S°TS 
S°SS S°9 
ved L°tp 
7°62 6°7E 
S°SOZ O°bbZ 
6°79 O° bbe 
T° e2 €°2%s 
C°66T L’°T6 
tT°OST 72°6T 
B°L 9°0T 
9°ST 9° bE 
S°89 T° ??eT 
6°SS 7° 8ST 
T€-TO TE-TO 
NWe oaqaaq 
qoo ld N0Sz 


9°0S L°8s 


L°€e 6°6€£ 
7°18 f9b 
9° 6F €°@S 
9° FL L°8el 
6°8 T° 69 
8° TL 0°T9 
b°?L C°be 
7° 6 6°69 
€° 6) 7° £9 
Z° 62 T° 86 
S° 6b 8° bL 
s°€9 eee 
€°€9 6° 8h 
t°bS 8°SZ 
€°ce T°6L 
T°2b b°bS 
t°S9 6°€0 
8°99 8°SL 
6°88 c°6TT 
S°Let bbb 
9°LL 0°6L 
L°L9 7°Ts 
T°eT S°OT 
9°LE S°ce 
v°PL €° bs 
T°S8 L°es 
€°Cb L°stT 
0°9S S°OT 
c°TtT T°s9 
bes o°Ts 
o°eT bot 
b°92 6°12 
L°T2 T° ep 
L°o€ 8° O€£ 
9°8L 8° UL 
L°ve T°99 
o°sT 6°9 

L° 8p O° 
L°ts €° ee 
€°€p c*t9 
0°02 6°60 
L°hes 0°S8 
o's 8° es 
9°6 9°9L 
€°vot Thy 
T eT o0°TS 
9°OT 6°92 
v°SE T° 6€ 
t £9 €°L9 


0°9S c°oetT 


Of€-TO TE-TO 
AON LDO0 


6 

T° 9L 

t°SL 

£€°08 

6°86 

b°S9 

£€°6S 

b°T8 

€°60T 
b°T9 

T° 8b 

6°8L 

6° ETT 
C°OL 

8° SL 

6°SZ 

9°9b 

L°O2T 
9° TL 

£°99 

7° 9EZ 
8°bS 

8° 9b 

9°9E 

9°S6 

6°te 

T°OTT 
8° ett 
8° LZ 

T° SST 
0° OST 
8°69 

9°98 

S°9bT 
o°es 

T° LET 
T°?%s 

L°SE 

b° LZ 

v°Tb 

L° Te? 
£°€8 


o0£-TO 
das 


9° DE 


BSE 
L°02 
b's 
0°9T 
0°9eT 
8°LT 
s°eT 
L°26 
9°TL 
0°T2 
S°OT 
S°LE 
0°€2 
O°FT 
£°6 
S°L 
O°bT 
7°82 
6°LT 
7° b2 
S°LL 
6°TT 
€°TT 
b°T2 
S°s 
€° bP 
0°9T 
a 54 
0°92T 
S°?T 
6° 9 
£°6 
6°bT 
9°F2 
6°7) 
L°s 
9°S9 
0°92T 
v°S8 
9°be 
e°zT 
9°L9 
T° 9T 
6°S) 
6° eT 
e°s 
c° oT 
o°zT 
0°92T 
L*bT 


Te-9T 
SnW 


9°7%S 


p18 
£°72 
9°L6 
£°b2 
T° ett 
b° 87d 
0°72 
T° Stt 
£° 66 
8°9T 
6°9T 
L°?T 
b° 02 
S°LT 
T° €2 
b° 8S 
9°€8 
SLT 
6°72 
8° 80T 
S°LOT 
T° 9T 
9°8T 
T°T2 
b°9S 
ea Sa 
bE? 
b°9E 
T° Stt 
T° 6T 
€° oS 
L°s 
7°08 
€°6L 
b° 92 
€°s 
0°06 
T° ett 
e°ctt 
€°oT 
v°T6 
T° €OT 
e°eT 
9°80T 
e°72 
vs 
T° Ee 
6°08 
T°STT 
T° €2 


ST-TO 
SnW 


aA A © 


GAO. AOeD 
rr NWNoe 
- 


aanoowFrovownFroomowuwnmmnm 
NAD@OADwWoeWMeaqaanononn 


- 
= 


TE-TO 
mnc 


SUNOH-LLIWMYSIS NI ASUINA TWLOL 
- @SEIW AGNLS NOILWYIdO UIAIN WHOS WAWID 
HMS — NOILWYINGS LNWIduY3MOd S3SHOH AYONNH 


DAW 


8L6T 
LL6T 
9L6T 
SL6T 
bL6T 
€L6T 
tL6T 
TL6T 
OL6T 
696T 
896T 
L96T 
996T 
S96T 
b96T 
€96T 
796T 
T96T 
096T 
6S6T 
8S6T 
LS6T 
9S6T 
SS6T 
bS6T 
€S6T 
7S6T 
TS6T 
OS6T 
6P6T 
8béT 
Leet 
9b6T 
Sb6T 
bb6T 
€r6T 
TP6T 
TP6T 
Ob6T 
6f6T 
Se6T 
Leet 
9f6T 
St6T 
be6T 
fe6T 
TE6T 
TE6T 
Of6T 
676T 


UWIAA 


he 


By 
a jae ie OY by CD oer * ee 


7s ee : 
WP aay ice ne are mien Oe py 
i Ries ee anh, a vow ere 

ie ian, "2 ee vf ae a a ee Pri t hie. ane 10 Be 


1p - Pen tee NE Nk 
Chips ahh ian by sa foro i. amen eh ak a 


y ‘tate ¢ ‘ie ; A y . i: 
| ; ae Spee shes See eat oe eRe tae 
ay oe a ¥ 4 : bas y 


. 


nochwt revere dogmas phi rah Sinn + Kamal 


: 4 : a] v mr . f - A, 
th We ty « 4s tea) inyy: Po ie i: jn, we 0a Wie , ot, 33 ae eg rts es Poe Bs, bal ie y 
A cage ial eat om and Seiae ae echt a i - s | 
tal ; i al oe Nie Ge a ites ; 
mays le =i Pa wih ei a 1 ae a feat ey . 


ch Ny y 


on” Sahat sie a, ha as he ae we mee ny igs 
ie : 


eiuia 


owt oe BA, 


Be BCL 2p) UNE Re SHIN, tele FO Ye HHA, aaa RAE pe by FG Tie 4.1 BN ne Em 
t ee ae, er ef ae ! wy 

SAM a Se ge AN ; A. iy. eon a 
ee tl ’ Br phe 


: " y C yma 


ie “ah $5 oi! He wi cay - 
fate be ee r, 


FS ae ea “Be ge ae eR i $6 oa tia phi ie na i 


t Vs ie, a 
base oe ¥ Boe were cs cv 
baer 3 sy te Ties ~ no ae ; 
Sl ir Cay Bi bo Be a a om Pxeest Ere bel oa 


i ee ay ae ie: Jw seiih ia eee Ray ie aie Spr Ney (Be 2 i) ee: a 


OP iv Bernat Be BN He 
te > ’ sty 2 , Moe ang ae a 
ete ae ye a ay ay (ge ae Ch i ene 5, ae ey, pend ee 
il i a rs Pa oro oo”. ts 4} Tens fa 1 - Y 


‘ a4 : 7 : ; 


Ct ae en ia oa ‘he pe gh a ea a er Ate pegs ie 


iv 
bork eee rae Skee: | 
sy Ge hy A ae gy 
er teks 
; ae iy 


eo Fie lm Oot i shel . 
c % es 


‘an ay ge ti, i in x : be ar 
ee er - heals once: ag 8. 


sarin sada 


ba oe att 


ini eae 4 fe om fe ae ine ae se ™ in 


a a : eee sane n tare cu 


ua ‘ 
ea Bite te ty 9 i 
D fe mii May oe ~ w hf 


ro ‘ 
. 7 - 
oe be aoe ABP NS ct a is me Go Mepewe), a83 Ne vi § a“ bh oo * of - 8 ae. =i a ie & rn 
: yi = 7 , : 4 ae 2 
a a le a of aD We a vie oO? ow a ‘aL ‘ ta Tv Be te 
wn as yy te wer a qtilz SF Raph vie in @ ey ie i me he sa he 
v ate fi : 


pean a: fi ae * es a " 
| aie ia “a ® ‘ hy ks ae ot 


be. re we 


s ’ 7 : 

oS ah rte: 20 te Ia te PRMD Ke % ue 
- " Hing, te ai 

Mh ae SOE fener ft et Od) OE a ‘tow ih ae pe 

bre fhe i) Bee ee FT ea ie Mn FF Me ee nee on te. nye ae! 


~ i s » ; ¥ t y 
ek en ee ee ee ee 
Sa Sa ee a A TE ee ee Hho 
~~ mn *& f ry TT: i, ee 
yh i Me ie WE ey 
MMR Mice Min Mites Rd A Meg en Nene 2 
Ae Oe HOS aE ie! 
ee ee a ee eT on oe 
s 
J 4) 
e] 7 
Ne 
: Ue 


0°896 


S°9FS 
6°SE7T 
6°€L7T 
9° OFOT 
6° vStt 
9°788 
S°9eTT 
€°€sot 
8° 99TT 
6°69TT 
€°1L6 
L°eett 
6° T80T 
8° LEZT 
9°2Z0T 
€°ST6 
6° 8SOT 
T° s0TtT 
L°SszeTt 
7° O6TT 
8°L98 
b°S76 
€°OTEeT 
€°000T 
T° OSTT 
9° €T6 
9°STTT 
S°€beT 
L°e€stt 
v° £06 
8° 86TT 
0° O€L 
b°S6E 
9°L8S 
S°7LET 
T° 96S 
£°0¢S 
b° STs 
L°?@oe 
L°Tty 
0°90%b 
T° ELzT 
G°St6 
S°6T6 
€°€6ET 
€°6bL 
G°t7Z 
6°68 
v°PvOT 
T° Thtt 


was 


fun) 
o 
- 


mn 
N 


er ey. 


NHMNMOwWwWawWrunes 
SADNNATFTODAAAMA 
mar 


° 


o ARDFOMAMOANFMNMOWN 
aa) oF Kei Tet Nol Sel Yer Tel Ve 
54 NHNooc@maawrTnNoraanneoa 
Ae oa r~wne 
o «4 


ot Set Wek Nee o> fol ver ver fet Fer ey Fe 
NORrNDN 
ae = 


an] 


woo 


WOAMDBAATPFRMAUOMNMNFMOW NW 
SDBOFRrPANNMMNPARDDAAN ®& 


«a 
am 
#4 

° 


wow 
4 


» 8 6 . 


worer7ruonwrnMNrnrewses 


N 
et ora = ~m Lea] t=) 
= 


° 


Oa TNMaH TF VFODRVFUOUMN FON DARPA daa ea 
boa) 


wn 
a 


of Geb teny cer te ‘on ket 40m fet fel for p's 
N am oe 
a 


CWCOrN A ADFZFODAMON FA 
SDMMnMMFDMDOFNNA TFB AYFmMs"O 


mn 


oO 
am 
2 © 

4 


QaNAN & 


. 


BDMAMAMNAMWMOANADMNAOAH 
oe 
SCH ONUOMMUOFAMNFMMFMAN 


an 


wn 
ol 
! 
- 
i] 


6°O00T 


6°TE 
z°S9 
9°76 
£°€72 
£°6 
6°89 
S°b9T 
tbe 
6°89 
0°87Z 
€°9S 
G°SetT 
€° ep 
0° vbe 
O° THT 
0°98 
6° vbT 
6°L9 
S°St2 
c° 8ST 
0°6S 
7° eL 
O° bbe 
9° OFT 
9° 702 
v°LE 
S*€sT 
S° Th 
0°SOT 
0°£9 
7°97 
b°SS 
L°oOe 
6°OT 
s°t9 
b°Td 
8°02 
S°7s 
S°SS 
beep 
7°62 
S°S0Z 
6°79 
Te? 
L°66T 
T° OST 
Bik 
9°ST 
S°89 
6°SS 


Te-TO 
NWC 


90/66 


t° 96 9°0S L°8s 


0°LZ L’ee 6°6€ 
T°98T 72° Ts €°9L 
7°?T 9° 6 £°%sS 
8°e9T 9° FL C°8e 
9°8T 6°8 T° 69 
G°ecTt 8°TL 0°T9 
9°THT b° CL L°ol 
€° 68 t° 6b 6°69 
9°60T €° 64 z°£9 
T°SS 7°62 T° 86 
6°S8T S° 6% 8° RL 
T°6TT S°E€9 €°e€L 
T°LT2@ €°€9 6° 8b 
L°ee c° US 8°SZ 
C°9bT €°LL T°6L 


‘8°08 T°? bbs 


G°bET 2°S9 6°€b 
9°SsTt 8°99 8°SL 
S°TS 6°88 L°6TT 
€°eot SLE bop 
0°6S 9°LL 0°6L 
T°S8T L°L9 z°TsS 
8°S) T°eT s°oTt 
€°96T 9°LE S°LeE 
S*86 b°oL £°b8 
O°bre T°S8 c°te 
O°eTT €°2b lst 
0°OL 0°9S S‘OT 
S°9T c°tt T°S9 
e°TET b°€8 o°Ts 
6°T) o°eT bot 
€°6€ v°92 6°12 
7°97 [io <4 T° eb 
b° 872 L°oE€ 8° O€ 
C°tst 9°8L 8° bL 
O°zeE L’be T° 99 
TL 0°ST 6°9 
s°TS L° 8b 0° bb 
S°9P L°2s €°@L 
L°2p £° ed c°T9 
6°7Et 0°02 6°60 
O°brr LOS 0°S8 
O°hhe O°'F8 8° €8 
€°?sS 9°6 9°9L 
L° 16 €°vot Tob 
7° 6T TET 0°TS 
9°O0T 9° OT 6°97 
9°vE b°SE T°6€ 
T°?7T =2T'L9 €°L9 
c°9St 0°9S L°OeT 


T€-TO O€-TO TE-TO 
rok (4 | AON LOO 


6°08 


7° 6E 
S°02 
8° 8Z 
9°£9 
7° 9EZ 
aa Se) 
b°SL 
6° €bT 
6°L) 
oe 7e 
t°SL 
€°08 
6°86 
b°S9 
£°6S 
b° 18 
€°60T 
v9 
T° 8P 
6°8L 
6°E€TT 
L°OLl 
8° SL 
6°S2 
9° 9b 
L°O02zT 
9°TL 
99 
7° 9EZ 
8° bS 
8° 9b 
9°9E 
8°S6 
6°€€ 
T° OTT 
8° STT 
8°L2 
T° eST 
0° OST 
8°69 
9°98 
S*9bT 
o°€es 
T° LET 
T°%s 
L°SE€ 
¥°LZ 
T° Te 
L° Tez 
£°€8 


o€-TO 
das 


FAVE 


b°9E 
L°02 
b's 
0°9T 
0°92T 
g°cT 
S°e€T 
L°t6 
9°TL 
0°T2 
s°OT 
G°LE 
0°€2 
O°bT 
£°6 
S°L 
O°bT 
7°82 
6°LT 
(am x4 
S°LL 
6°TT 
€°tt 
b°T2 
s°s 
€° bP 
o°9T 
7°72 
0°92T 
S°2tT 
6°9€ 
£°6 
6°bT 
9°b2 
6°7b 
L°s 
9°S9 
0°97T 
o°S8 
9°vE 
e°zT 
9°L9 
7° 9T 
6°S) 
6°e€T 
e°s 
TT 
o°?T 
0°97T 
L°oT 


Te-9T 
SnwW 


€°sS 
0°06 
T°STtT 
€°ctt 
€°OT 
¥°T6 
T° €OT 
e°eT 
9°80T 
€°7e 
e's 
cee 
6°08 
T°STT 
T°€2 


ST-TO 
onw 


aA HA @O 


NW ee 
et 


rye 


maoanoowvwrovnwowvwroonomeoeonmnm 
NADo@oam@eaconwFaqaanagoorn 


- 
e 


TE-TO 
Tac 


SUNOH-LIWMVSIS NI AOWANT TWLOL 
WOGZ - €GS2W AGNLS NOILWYIdO UAZAIN WHOA WAWID 
HMDS — NOILWYSNGS LNWIdwa3mMOd JISYOH AYONNH 


DAW 


8L6T 
cL6T 
9L6T 
SL6T 
PLET 
€L6T 
7TL6T 
TL6T 
OL6T 
696T 
896T 
L96T 
996T 
S96T 
b96T 
£96T 
796T 
T96T 
096T 
6S6T 
8S6T 
LS6T 
9S6T 
SS6T 
bS6T 
€S6T 
7S6T 
TS6T 
OS6T 
6b6T 
Bret 
LbétT 
9P6T 
Sbét 
br6T 
Cbét 
TP6T 
TP6T 
OP6T 
6t6T 
8t6T 
Le6t 
9E6T 
St6T 
vEe6T 
€e6T 
TE6T 
Teé6T 
Of6T 
6Z76T 


UWA 


SJ 
= c ile 
ued) 
ee 
n 
——- ‘ 1 
7 
aly aay iy E “4 Y Sn es 
‘ : : —~ ms hah “an ai ae at ; Uys are 
a i v ; 5 : Re Bhs re: 5 delat 
‘4 ree <u “4 ¢ 02 GR gh 
‘ wes : riety ve ‘ 
ze ‘ Ne AW ae 
! ( ire zy ais 
, ; r ay a ie ta: he 
; *.¥ “ 
c 2 a, POG © Bae rere ye ‘ 
Fa ae) ; 
: \, z . * v9 uw fa,’ y ‘ / 
: ’ A ‘ 
5 hee ' a b ¥ Fe 
ow £ 
Wate as Le! iy, | le » (Pe ae ae ps NG 
- TAN thle y raed 
" e we t 7 ; ” { & ” > 
5 ate | ‘ b f : ay 
7 5 A we Ors 
7 hr A . ) 
, 
rm vay ae 1 i 
a j - ree , x t ne Tie. A : 
y oe! % ne hie , . 
4 1 5 i 
: . } 4 neds MS PF pad 
a 
: *y P 4 a Abr ae iy “ 
bs ae St 4 wey oS ‘y ay 
j 4 ~ mn , i 4 ¥ ¥ 
< i i / kt 8 RP ee 
¥ ‘ f 
i 1 dias! 
. f : An ~ , * 
“ f 1 te 
4 ro ’ 
Wie pei oe 
’ “ i A ea ea 
ate yk es) pate Le i ra 
oy He Oe Sey ae i 
. 5 : vy 


« : y j = 

wk i ae toy iy ap yin ‘ = a . y cu 
' “ar By oe é - - ‘by a i: ‘ ~ He t h 

we h + f ‘ - , ‘ an) 


ey 
Wt Bid) 


’ =f cr 
. a ts 
(om ‘Pee 
Ke baal . 
U ? 
es hiey 9) lee, aioe bey 
By OS ae ee, ov’ ‘ye 
“ore A 
wma 
Moz 
a Pal’ 


7. 


BLP deny Oo 
rr he ‘ba 


0°896 


S°9bS 
6°SE7T 
6°€L7T 
9°ObOT 
6° vSTt 
9°788 
S°esTtt 
€°€sor 
8° 99TT 
6°69TT 
€°TL6 
L°eett 
6° T8OT 
8° LE7T 
9°7Z0T 
€°ST6 
b°SsoT 
T°SOTT 
L°SZET 
7° O06TT 
8°L98 
b°S7%6 
£°OTET 
€°000T 
T° OSTT 
9° €T6 
9°STTT 
S°th2zT 
L°estt 
b°€06 
8° 86TT 
O°O0EeL 
b°S6E 
9°L8S 
GS°7LeTt 
T° 96S 
£°07S 
6° STs 
C°7bL 
L°ttp 
0°90¥ 
z°ELeT 
S°Sh6 
G°6T6 
€°£6ET 
€°6bL 
S°€772 
6°68 
b°evot 
T° TTT 


~m 
ao 
vr 


SADNATODAAARMO 
nar m 
N 


NANMoOwwoawrnN = 


\o 
° 
= 


Aoo@maaVFTNOFPAARAAS ®D 
So 
4 


°o ANDMONNMOANFNIDOA 
zo si cheb ch websaiecns ° 

! 
Aa oa ~wWNea 

o = 


ere 
= 


. 


NORNAN 
Cn oe 


Can 


a) 


OAMaaFFrA HOMMNFMNSO OW 
. 
SBOFrANNMMNAFARDDAAM DAD 


TE-TO 
AWW 


a“ 


. © tie 
an] faa) 


° 


° 
wrrruonwrFnrnrewewe 


an 


wows 


el 


SA FNFAFVFODTOMNNBPFPUON DAP MA Aaa 
. 


Sieh) | 760) en Ley ce 
N am 
San] 


WORrN A ADTFORDAMONS BD 
° 

OMMnNMNFZFODOFrFNAYVYBVGInNFTDa 
a 


wn 


o 
am 
Zo 

an 


SA ONUOMMUOPANMFMMNFMAN 


Ana 


aNN & 


DBOMAMAMNAWOANAMNASCOA 


wn 
4 
| 
a 
=) 


6°00T 


6°TE 

w°S9 
9°76 
£°€72 
£°6 

6°89 
S°v9T 
an A 
6°89 
0°87zZ 
€°9S 
S°8etT 
€° 8p 
0° bbe 
O°-TbT 
0°98 
6°bbT 
6°L9 
S°S72 
7° 9ST 
0°6S 

c°eL 
0° bbe 
9° ObT 
9° 202 
b°LE 

s°esT 
S°Tb2 
0°SOT 
o0°€9 
7°97 
v°SS 

L°OEe 

6°OT 

s°€9 
v°Te 
8°02 

S°ts 

S°Ss 

b° eb 
7° 62 

G°S0Z 
6°29 
T°€2 

L°66T 
7° OST 
BL 

9°ST 
S°89 
6°SS 


Te-TO 
NWC 


0S/0S 


7°96 9°0S L°9s 


0°Le EEE 6° 6£ 
T°98T 2°T8 €°9L 
are | 9° 6b €°7s 
8°f€9T 9° FL L°8e 
9°8T 6°8 T°69 
G°eLTt 8°TL 0°19 
9°TbT b°?L L°oL 
£° 6b 7°60 6°69 
8°60T €°6F z°e9 
T°SS 7°62 T° 86 
6°S8T S°6F 8°eL 
T°6TT S°e9 €°e€e 
T°LT2@ €°€9 6° 8) 
L°8e t°bS 8°SZ 
C°9btT €°LL T° 6L 
8°08 T°? bbs 
S°veT 2°S9 6°€0 
8°SST 8°99 8°SL 
S°TsS 6°88 L°6TT 
€°cOTtT SLE bbb 
0°6S 9°LL 0°6L 
T°S8T L°L9 Cars 
8°Sb T eT S*OT 
€°96T 9°LE S°cLe 
S° 86 b°oL £° 08 
O°bbe T°S8 L°€8 
O°eTT E€°2F lst 
0°OL 0°9S s°oT 
G°9T L°tt T°sS9 
e°TeT Fb €8 o°Ts 
6° Tt O°eT bot 
£°6€ b° 92% 6°12 
7°87 L°T?@ T eb 
v°9z L°oe 8° Of 
c°tst 9°8L 8° bL 
O°zE LC°ve T° 99 
TL O°8sT 6°9 
S°TS L° 8b O°bP 
G°9 L°@s €°9c 
L°th £° ep c°19 
6°7E 0°02 6° 6% 
O°bhe L°b8 0°S8 
O°bhr O'S 8° es 
€°7s 9°6 9°9L 
L° 16 €°bOT Tbh 
7° 6T T’e€T 0°TS 
9°OT 9° OT 6°92 
9°vE p°GE T° 6€ 
T°77T) =T°L9 EaL9 
ZT°8ST 0°9S L*oeT 


TE-TO O€-TO TE-TO 
ogd AON LO 


6°08 


7° 6E 
S°02 
8°82 
RES 
CLIES 
ESe9 
b°SL 
6°€bT 
6°Lb 
T°9L 
7°SL 
€°08 
6°86 
b°S9 
€°6S 
b°T8 
£°60T 
b°T9 
T° 80 
6°S8L 
6°€TT 
L°OL 
8° SL 
6°SZ2 
9°90 
L°O02T 
9°TL 
€°99 
7° 9E7 
8° 9S 
8° 9b 
9°9E 
9°S6 
6°€€ 
T°OTT 
8° ett 
8° LZ 
T° 9st 
0° OST 
8°69 
9°98 
S°9bT 
0°€s 
T° LET 
T°?@s 
L°Ge 
b°LZ 
wT" Tb 
L°TEe2 
£°€8 


o€-TO 
das 


9° PE 


b°Se 
L°02 
b°S 
0°9T 
0°97T 
8° LT 
s"e€T 
L°76 
9°TL 
0°TZ 
SOT 
S°LE 
0°€2 
O°bT 
€°6 
S°L 
O°bT 
7°87 
6°LT 
7°82 
S°LL 
6°TT 
€°tT 
am 54 
S°S 
€° bd 
0°9T 
7°22 
0°92T 
S°tT 
6°9€ 
£°6 
6°bT 
9°92 
6°2b 
t°s 
9°S9 
0°92T 
o°S8 
9° bE 
e°?T 
9°L9 
c°9T 
6°S* 
6°€T 
8°sS 
ToT 
o-2T 
0°97T 
L*oT 


Te-9T 
SAW 


IES 


b°T8 
Soa C4 
9°L6 
€°b2 
T° 8tt 
b° 82 
0°€2 
T° ett 
£° 66 
8° OT 
6°9T 
L°?T 
6°02 
SET 
T° €2¢ 
b° 8S 
9° £8 
S°LT 
6°72 
8° 80T 
S°LOT 
T°9T 
9°8T 
T° 12 
b°9S 
9° TT 
b°€Z 
b°9E 
T°Stt 
T° 6T 
€°bS 
L°8 
7°08 
€°6L 
b° 92 
€°s 
0°06 
T°STT 
€°LttT 
€°oT 
¥°T6 
T° €0T 
s°eT 
9°S0T 
€°22 
1 an) 
T° et 
6°08 
T°STT 
T° ez 


ST-TO 
Snw 


AA @ 


Tz NW @O eH 
a 


aoaoanowowrowowroonmrmonunmnm 
NAMDOAND@aowFaamaaononn 


vr 
- 


Te-TO 
Tar 


SUNOH-LIWMWYSIS NI ASUING TWLOL 
HOS@ - PSLW AGNLS NOTLWYIdO UIAIN WuOA WAUWTD 
HMDS —- NOILVYAINGIS LINWIdwamMOd JSHYOH AYONNH 


SAW 


8L6T 
LL6T 
9L6T 
SL6T 
PL6T 
€L6T 
TL6T 
TL6T 
OL6T 
696T 
896T 
L96T 
996T 
s96T 
v96T 
£96T 
796T 
T96T 
096T 
6S6T 
8S6T 
LS6T 
9S6T 
SS6T 
bS6T 
€S6T 
7S6T 
TS6T 
OS6T 
6P6T 
8bPé6T 
Lb6T 
9P6T 
SP6T 
PP6T 
€v6rt 
7b6T 
Te6T 
OP6T 
6E6T 
8t6T 
Le6t 
9E6T 
St6t 
vEe6T 
£e6T 
ZTE6T 
TE6T 
Of6T 
676T 


UWIAA 


» ~ ; ws 
1 
‘ ¥ 
\ 
2 } 
- 2 
é . 
; x“) 
. 
‘ ome i i Hin suit oe Vy Mw aad , a Se ’ 
; $ | ‘ 
J ie \ ‘l f re y ay 8 . 
e , bike} bh nie = > r \ a 7 Ted 
, vee pes Va j w ‘ y 
hel H r 1 Aya ’ ‘i P 
4 
P Es rS 1 Be Oe. ee ee AE 
Ey a ' tr ‘ i He # ‘ 
“ , £ i " 
' + ¢ sf i 
< bay GR Amey rath” ld , # Mi i mp’ * ¥ v . 
) De ey HW bio. iy ON ; ” 
- ne! s ya th eect sin) aX ; a Vy ‘ i I ac es I A 
i ‘ ’ . 4 
ae . i a, yp 8 . ; > 79 cn * vy : 
: ay : ; i iv ih vit A 
\ J “uy he 
‘ 1s D ‘ : 
y Pe) ; eee ee, es waa oti; by Sh Wes 
et i ‘ - i } a 
ai aM . ‘ a 0 us ; 
ae , f ¥ wr al! ae aon 
wal oe y & ‘ 4 Him gh aa, pe q et ay 
ze , “ YOR 
M, a & oe ’ oy NAY - ou ve j a H > ea i 
‘ + “i ~ 
wanere f : i on eee AY Dy | ea ir 
A An , 3 
B i ¢ fi y “ yy 
Sly in , bt w Dibeate ed y vi f 
“ oi ' y 
x Syn i} al A Sy 
A am € ae 
‘ $ i 
‘ 
\ = ’ ' « A a 
H ‘ S 
¥ a t. '§ ci t Ra pat a) 
im = Pe ad Bee" My a NS Beh ey eth 
. ° 1 Sais » # sas AMA stiches! * 
; : : . f wi 
j ms) i it nf | 
j eS } fe a) 
{ re ‘ im 
" A 0 
* c . f vy 
‘ in ms ty ie } Ma a= es Ved re ore i 
i ee Mp F ' c 3 ay eh one . i 
“y cat ae iy ; oe he es Uae 5 A AO tS AN TN od SI tle 
’ ‘ Seen ft 3 
3 . Bree ‘7 Yi UN fae eo 
“ ty he is I ie 3 i 
= A i ae 
tb rx) coy t i rn Re fi , “ : ais J 
i « ' ’ 4 ’. 
an Yo whe a * ea Te EON ” he N hey ’, 
at er tee te ine Ca 
“ ¢ 
4 nh ee 
a « TE tne Oe Y y a eis 7 Ln hy Ai oat 
2 ‘ ‘ i‘ 4 . 
me ORY N's ‘ n bait alt hs si 
' wo Gm iO - ees, ‘ o 
~ : ee 
, i 
' . 7 sat 
rar / Sa ‘ mn jens spe" araching a 
Ce) mw PF be wow " +, re 4) ba) RS, i a 
ps: Ve me Oh ae ry rie. | ‘ 
# ms 
y ew ee PS pe a cm soe) j i 7 gee Bir 
‘ P is ; ; ‘ sg 
ao eee es eg eee ea i we iin enka 
bye deh 0 = bey Git oy 
- . ; ‘ 
i ’ 
18 ae & om OY wer A ee ey Sb oy a es ees 
) * ¥ , ’ * ‘ 
7 : ©, @E Mee cwes Be pe, cas fave as a ee 4 LS Dak Soe 
r i. ews wr at eS We ‘ Bay Py ey 4 He cay ote ee 
«< 
~s 
A 
- : 2 


Sofie Pith 


ay 4 


DAY hae 
Pu Pe a Pv 


- 5 Oe 
J - 
: i eS : ; 
- ~~ 7 
a - i 
7 
» ¥ 
7 1 
: j 
- ii 
; 
7 f 
; 


94 


APPENDIX C 


Monthly Generation at Kerr Powerplant 
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APPENDIX G 


Monthly Generation for Clark Fork River Basin 
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